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Function 


Type© 


DC Output 

Loading Factor 

Each Output 


Propagation 
Delay 

*pd 
nstyp 


Total Power 

Dissipation 

mW typ/pkg 


Case 


GATES 










5-lnput OR/NOR Gate 
3-lnput OR/NOR Gate 
3-lnput OR/NOR Gate 
Dual 2-lnput NOR Gate 
Dual 2-lnput NOR Gate 
Dual 2-lnput NOR Gate 
Dual 3-lnput NOR Gate 

(With Internal Bias) 
Quad 2-lnput NOR Gate 


MC301 
MC306 
MC307 
MC309 
MC310 
MC311 
MC312A 

MC313F 


2 

1 


5 

1 


7.5 
7.5 
7.5 
7.0 
7.0 
7.0 
7.5 

7.0 


37 
37 
15 
54 
54 
41 
70 

125 


602B.606 

f 
607 


FLIP-FLOPS 










R-S Flip-Flop 
AC-Coupled J-K Flip-Flop 
AC-Coupled J-K Flip-Flop 


MC302 
MC308 
MC314 


25 


11 
8.5 
12 


42 
87 
118 


602B.606 


HALF-ADDER 






Half-Adder 


MC303 


25 


7.5 


63 


602B,606 


GATE EXPANDER 






1 1 


5-lnput Gate Expander 


MC305 


- 


4.5 


— 


602B,606 1 


DRIVERS 










Bias Driver 
Line Driver 
Lamp Driver 


MC304 
MC315 
MC316 


25 


14 


18 

180 (5) 

135 


602B.606 

1 


TRANSLATORS 










Level Translator — 

MECL to Saturated Logic 
Level Translator — 

Saturated Logic to MECL 


MC317 
MC318 


7 (DTD 
25 (MECL) 


27.5 
17 


63 
105 


602B,606 
602B,606 



M) G suffix denotes Metal Can, F suffix denotes Flat Package, (i.e.. MC301 G « Metal Can. MC301 F = Flat Package.) 
(2) With 93-ohm load (each side) 



LOGIC DESCRIPTION 



MECL MC300 series 
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POSITIVE LOGIC: V„ is a logical "1", V L is a logical "0" 
NEGATIVE LOGIC: V H is a logical "0", V L is a logical "1" 



The logic diagrams shown describe the circuits of 
the MC300 line and permit quick selection of those cir- 
cuits required for the implementation ot this particular 
logic system. Pertinent information such as logic equa- 
tions, typical time delay, typical power dissipation, and 
truth tables is provided to show line compatibility. Pack- 
age pin numbers and fan-in and fan-out for each device 
are specified on each logic diagram. The numbers at the 



ends of the terminals are package pin numbers. The 
numbers in parentheses indicate ac loading factors at 
each terminal. 

MECL circuits require a bias voltage which, for 
best results, should be obtained from a regulated, 
temperature-compensated, bias supply. A bias 
driver, type MC304, is included in the MECL line to 
provide this function when the bias driver is not 
contained in the logic element. Specifications for 
the bias driver are included in this section of the 
Data Book. 



MC302-R-S FLIP-FLOP 



(1) 6 

(1) 7 
(1) 9 

(1) 10 
1,8 






\ 



(15) 



(15) 



t* = 105 ns 
P„ = 42 mW 






1 


1 


1 














Cr 


1 


1 


N.D. 



DC Set-Reset flip-flop with expandable input 
and buffered outputs. 



MC301 — 5-INPUT GATE 



(1) 6 
(1) 8 



(1) 10 



(1)7 



(1)9 



5 = 6 + 7 + 8 + 9+ 10 
4 = 6 + 7 + 8 + 9 + 10 



tj, = 7.5 ns 
P D = 37 mW 



Provides the positive logic "NOR" function 
and its complement simultaneously. 



MC306 - 3 INPUT GATE 



(1) 6 
(1) 7 
(1) 8 

9,10 



^ 



(15) 

5 =6 + 7 + ; 



6+ 7 + 



td, = 6.0 ns 
P D = 37 mW 



Provides the positive logic "NOR" function 
and its complement simultaneously. 



MC308- AC-COUPLED J-K FLIP-FLOP 



CLOCKED J-K OPERATION 



J s 


K s 


Co 


Q-+I 


* 


<t> 





0- 








1 


0- 





1 


1 


1 


1 





1 





1 


1 


1 


0- 



(1) 9K- 
(1) 7J- 



(3) Co 



Co-*- 7 



(15) 
-0.5 



■Q4 
(15) 



The J s and_Kj inputs refer to logic levels 
while the Co input refers to dynamic logic 
swings. The l s and R" s inputs would be 
changed to a logical "1" only while the C„ 
input is in a logic "1" state. (Co maximum 
"1" level = V cc - 0.6 volts) 



R-S OPERATION 



MC314- AC-COUPLED J-K FLIP-FLOP 



CLOCKED J-K OPERATION 



J 


K 


C 


0r+< 


* 


* 





or 








1 


Or 





1 


1 


l 


1 





1 





1 


1 


1 


0- 



(1) 9K- 
(1) 7J- 



(3) C, 



10 r- 



(15) 
■Q5 



■Q4 
(15) 



The J and K inputs refer to logic levels while 
the Ej> input refers to dynamic logic swings. 
The Tand R inputs should be changed to a 
logical "1" only while the Co input is in a 
logic "1" state. (Co maximum "1" level = 
V cc - 0.6 volts) 



R-S. OPERATION 






1 


1 


1 














Cr 


1 


1 


N.D. 



(1) 6S- 



(1) 1R 



(15) 
■Q5 



-Q4 
(15) 



t*. = 7.5 ns 
P = 87 mW 

AC-Coupled J-K flip-flop with dc Set and Re- 
set inputs and buffered outputs for counter 
and shift register applications up to 15 MHz. 



MC307 — 3-INPUTGATE 



(1) 6 
(1) 7 
(1) 8 

9,10- 



(15) 

5 =6+7+1 



V 



(15) 



tji = 6.0 ns *No pull-down resistors 

P = 15 mW 

Provides the positive logic "NOR" 
function and its complement simultane- 
ously. Same as MC306, with pull-down 
resistors omitted, permitting a reduc- 
tion of power dissipation (see sche- 
matic diagram on the data sheet). 






1 


1 


1 














Cr 


1 


1 


N.D. 



(1) 6S- 
(1) 1R 1 



(15) 
■Q5 



Q4 
(15) 



t„ r = 12 ns 
P = 118 mW 

Highspeed ac-coupled J-K flip-flop with dc 
Set and Reset inputs for counter and shift 
register applications up to 30 MHz operation. 



MC309- DUAL 2-INPUT GATE 



:i> ? 



(1) 8 
(1) 9 
(1) 10 



t« = 6.5 ns 

P D = 27 mW/gate 



Provides the positive logic "NOR" function. 



MC310- DUAL 2-INPUT GATE 




: 6.5 ns 



"Optional pull-down resistor. 
If resistor is desired, connect 
pin 4 to pin 5. 

P D = 27 mW/gate 



Provides the positive logic "NOR" 
function. Same as MC309 with one out- 
put pull-down resistor optional (see 
schematic diagram on the data sheet). 



MC312A— DUAL 3INPUT GATE 



5>r 



) 6 
) 7 
) 8 

) 9 

t d , = 6.5 ns 

P D = 35 mW/gate 



Provides the positive logic "NOR" function, 
and features an internal bias driver. This gate 
without the bias driver is available as the 
MC312. 



MC303- HALF-ADDER 




AB = 
(15) 10*9 _ 

5 "NOR" = AB = 8 • 7 



(15) 

4 "SUM" = AB + AB = 
(10 -7) + (8 -9) 



tj, = 7 ns 
P D = 63 mW 

Provides the "SUM", "CARRY", and "NOR" 
functions simultaneously. If complement in- 
puts are not used, an undefined state can 
occur. 



MC318- LEVEL TRANSLATOR 



(DTL8) 5 

(DTL8) 6 

(DTL8) 9 

(DTL8) 10 



r> 



(MECL 15) 
4 =5 + 6 



(MECL 15) _ 
1 =9+10 



t,, = 17 ns 
Pd = 105 mW 

Intended for converting saturated logic lev- 
els to non-saturated MECL signal levels. By 
applying DTI. input logic levels as defined by 
logical "0" at 0.4 V and logical "1" at 5.0 V, 
corresponding MECL outputs are obtained as 
defined by logical "0" at -1.55 V and logi- 
cal"!" at -0.75V. 



MC311- DUAL 2-INPUT GATE 




"Optional pull-down resistor 
If resistor is desired, connect 
pin 4 to pin 5 or pin 6. 

tj, = 6.5 ns P D = 21 mW/gate 

Provides the positive logic "NOR" 
function. Same as MC309 with one out- 
put pull-down resistor omitted and the 
second optional (see schematic dia- 
gram on the data sheet). 



MC313F— QUAD 2-INPUT GATE 

(1) 6 

(1) 

(1) 9 J[ X ("J 

(1) 10 

(1) 

(1) 

(1) 14 5 v (15) 

(1) 



5 i \ < 15 ' 

"ID-' 



6 + 7 



t<i, = 6.5 ns 



P D = 31 mW/gate 



Provides the positive logic "NOR" function, 
and features an internal bias driver. 



MC316- LAMP DRIVER 



(1) 
(l) 
(l) 

(1) 7 
(1) 8 



:£> 



(100 mA) 

9 =4+5+6 



(100 mA) 
9 =7+1 



P„ = 135 mW 

Capable of driving 6-volt lamps. Positive 
"NOR" function is obtained by applying V„ 
to pin 4, 5, or 6, with pins 7 and 8 used as 
inputs. Positive "OR" is obtained by apply- 
ing V„ to pin 7 or 8, with pins 4, 5, jnd 6 
used as inputs. 



MC305— 5-INPUT EXPANDER 




tji = 5 ns 



For use with the MC302, MC306, MC307, 
and MC315. Each expander unit increases 
the fan-in of the basic gate by five. For high- 
est performance, a maximum of three ex- 
pander units per gate is recommended. 



I 



MC315- LINE DRIVER 



(1) 6 
(1) 7 
(1) 8 

9,10- 



rx 



(93 n LINE) 



5 =6 + 7- 



6 + 7 + 1 
V (93 DUNE) 



t,, = 14 ns 

Pd = 180 mW (with 93 n load) 

Drives lines of 93 ohms or greater while pro- 
viding the positive logic "NOR" function and 
its complement simultaneously. 



(MECL 2) 4 

(MECL 2) 5 

(MECL 2) 6 

(MECL 2) 7 

(MECL 2) 8 



MC31 7 -LEVEL TRANSLATOR 

(0TL7) 



9 =4+5+6 



(DTL 7) 

9 =7 + 8 



U = 30 ns 
P D = 63 mW 

Intended for converting non-saturated MECL 
signal levels to saturated logic levels. Posi- 
tive "NOR" function is obtained by applying 
V H to pin 7 or 8, with pins 4, 5, and 6 used 
as inputs. Positive "OR" is obtained by ap- 
plying V„ to pin 4, 5, or 6, with pins 7 and 8 
used as inputs. 



Any unused input should be connected to V EE 
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GENERAL INFORMATION 



MECL MC300 series 



CIRCUIT DESCRIPTION 



The MECL line of monolithic integrated logic 
circuits was designed as a non-saturating form of 
logic which eliminates transistor storage time as a 
speed limiting characteristic, and permits extremely 
high-speed operation. 

The typical MECL circuit comprises a differential- 
amplifier input, with emitter-follower output to re- 
store dc levels. High fan-out operation is possible be- 
cause of the high input impedance of the differential 
amplifier and the low output impedance of the emit- 
ter followers. Power-supply noise is virtually elimi- 
nated by the nearly constant current drain of the dif- 
ferential amplifier, even during the transition period. 
Basic gate design provides for simultaneous output 
of both the function and its complement. 

POWER-SUPPLY CONNECTIONS 

Any one of the power supply nodes, V/gg, Vco 
or Vee m ay be used as ground; however, the manu- 
facturer has found it most convenient to ground the 
Vccnode. In such a case: Vqc = 0. V BB = — 1 - 15 V ' 
Vf=E = —5.2 V, as shown in the schematic diagram 
above. 

SYSTEM LOGIC SPECIFICATIONS 

The output logic swing of 0.8 V then varies from 
a low state of V|_ = —1.55 V to a high state of Vh = 
—0.75 V with respect to ground. 

Positive logic is used when reference is made to 
logical "0's" or "1's". Then 



Dynamic logic refers to a change of logic states. 
Dynamic "0" is a negative going voltage excursion 
and a dynamic "1 " is a positive going voltage excur- 
sion. 

CIRCUIT OPERATION 

Abiasof — 1.15volts is applied to the "bias input" 
of the differential amplifier and the logic signals are 
applied to the "signal input". If a logical "0" is ap- 
plied, the current through R^ is supplied by the fixed- 
biased transistor. A drop of 800 mV occurs across 
Rq2- The OR output then is —1.55 V, or one Vbi=- 
drop below 800 mV. Since no current flows in the 
"signal input" transistor, the NOR output is a VgE" 
drop below ground, or —0.75 volts. When a logical 
"1" level is applied to the "signal input", the current 
through Rq2 ' s switched to the "signal input" tran- 
sistor and a drop of 800 mV occurs across Rci- The 
OR output then goes to -0.75 volts and the NOR 
output goes to —1 .55 volts. 

Note: Any unused input should be connected to V^. 

BIAS VOLTAGE SOURCE 

The bias voltage applied to the bias input is ob- 
tained from a regulated, temperature-compensated 
bias driver, type MC304. The temperature charac- 
teristics of the bias driver compensate for any varia- 
tions in circuit operating point over the temperature 
range or supply voltage changes, to insuFe that the 
threshold point is always in the center of the transi- 
tion region. The bias driver can be used to drive up 
to 25 logic elements and should be employed for all 
elements except those with built-in bias networks. 



I 



BASIC MECL GATE CIRCUIT 

Vcc = GND. 9 



DIFFERENTIAL 
AMPLIFIER 



EMITTER 
FOLLOWER 



LOGICAL "1" = 
-0.75 V 

LOGICAL "0" = 
-1.55 V 



SIGNAL INPUT 



< 



< 



BIAS INPUT 
V 6B = 
-1.15 Vdc 



< 



* Ro c Ro 



"NOR" 
OUTPUT 



V EE = -5.2 V 



FOR LOGICAL "1" INPUT, "NOR" OUTPUT = -1.55 V 
"OR" OUTPUT = -0.75 V 

FOR LOGICAL "0" INPUT, "NOR" OUTPUT = -0.75 V 
"OR" OUTPUT = -1.55 V 



"OR" 
OUTPUT 



GENERAL INFORMATION (continued) 



DEFINITIONS 
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ej n AC signal applied to the input 

e out AC signal at the output 

lc Amount of current drawn from the positive 
power supply by the test unit 

'CEX Total collector leakage current exhibited by 
the gate expander when all inputs are at the 
negative supply potential 

IE Amount of current drawn from the test unit 
by the negative power supply 

lj n Current drawn by the input of the test unit 
when a logical "1 " (V*n) is applied to the input 

l|_ Current drawn from a node when that node 
is at ground potential 

tdi Time required for the output pulse to reach 
the 50% point of its leading edge when refer- 
enced to the 50% point of the input pulse 
leading edge 

td2 Time required for the output pulse to reach 
the 50% point of its trailing edge when refer- 
enced to the 50% point of the input pulse 
trailing edge 

t(jf Time required for a flip-flop output to reach 
the 50% point of its negative going edge when 
referenced to the 50% point of the input pulse 
leading edge 

tdr Time required for a flip-flop output to reach 
the 50% point of its positive going edge when 
referenced to the 50% point of the input pulse 
leading edge 

tf Time required for the output pulse to go more 
negative from its 90% point to its 10% point 



t r Time required for the output pulse to go more 
positive from its 10% point to its 90% point 

Vi "NOR" output voltage — logical "1" level out- 
put voltage when a logical "0" level (V[_) is 
applied to the input 

V2 "OR" output voltage - logical "0" level out- 
put voltage when a logical "0" level (Vl) is 
applied to the input 

V3 Saturation breakpoint voltage which corres- 
ponds to the "NOR" output characteristic 
where the rate of change in the output voltage 
to the rate of change in input voltage is zero 

V4 "NOR" output voltage - logical "0" level 
output voltage when a logical "1" level 
' v 1 max) Isvel is applied to the input 

V5 "OR" output voltage — logical "1" level out- 
put voltage when a logical "1" (V-| max ) level 
is applied to the input 

V6 Output latch voltage - input voltage to a flip- 
flop which causes the output voltage to change 
from a logical "1" level to a logical "0" level 
and corresponds to the point where the rate 
of change in the output voltage to the rate of 
the input voltage approaches infinity 

Vh Logical "1 " input voltage 

Vl Logical "0" input voltage 

Vqh High-level output voltage when the saturated 
logic circuit output is in an "off" condition 

Vol Low-level output voltage when the saturated 
logic output circuit is in an "on" condition 

aV 1 J Change in the "1" level output voltage as the 
AV5 ) load is varied from no load to full load 



PACKAGES 

All MECL integrated circuits are available in both the 
TO-91, 10-lead flat package and the 10-lead metal 
package. To order the flat package, add suffix "F" to 
basic type number; to order metal package, add suffix 
"G". 

Exception: Type MC313F is available only in the 
TO-86 14-lead flat package. 



G SUFFIX 0335 

METAL PACKAGE 
CASE 602B 





r 


3.370 - 




0305 






0335 






DIA 


i 


| 




I 








I 


! 






0.750 


DIA 




I 


IYP 

i 



MC305 - Pin 5 connected to case . 

All other types - Pin 2 connected to case —I I— S||| 




F SUFFIX 

CERAMIC PACKAGE 

CASE 606 

TO-91 




F SUFFIX 

CERAMIC PACKAGE 

CASE 607 J ^5 

TO-86 1 

0003 
0.006 




0.045 
0.055 



Ti 



Lead 1 identified by color dot 
or by elbow on pin. 



All pins electrically 
isolated from package. 



0.240 

bias 



GENERAL INFORMATION (continued) 



WORST- CASE 
TRANSFER CHARACTERISTICS 

The following graphs show minimum and maximum limits of major 
parameters associated with the transfer characteristics of the MECL line. 
Min-Max limits, given at three different temperatures can be interpreted for 
design purposes as 10% to 90% spreads at all points on the curve except 
for guaranteed points in the Electrical Characteristics tables. 

DEFINITIONS 

-1.350 -0.795 e in (VOLTS) 
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v 5 




X \. 
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:w 




X XY 
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MAXIMUM RATINGS 



Characteristic 


Symbol 


Rating 


Unit 


Ratings above which device life may be impaired : 


Power Supply Voltage (v cc = o vdc) 


v tt 


-10 


Vdc 


Base Input Voltage (V cc = Vdc) 


v,„ 


Vdc to V EE 


Vdc 


Output Source Current 


lo 


20 


mAdc 


Storage Temperature Range 


Ltg 


-65 to +150 


•c 


Recommended maximum ratings above which performance may be 
degraded : 


Operating Temperature Range 


T A 


-55 to +125 


•c 


AC Fan-In (Expandable Gates) 


m 


18 


- 


AC Fan-Out* (Gates and Flip-Flops) 


n 


15 


- 



I 



'Although a minimum dc fan-out of 25 is guaranteed in each electrical specifi- 
cation, it is recommended that the maximum ac fan-out of 15 be used for 
high-speed operation. 




NOISE MARGINS (90 PERCENTILE) 

The following graphs show worst-case Noise Margins as a function 
of temperature and fan-out. Top graph illustrates the advantage gained 
through use of MC304bias driver, as compared with non-compensated fixed 
bias source, bottom. f 

Note: Any unused input should be connected to V K . 
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5-INPUT GATE 

MC301 



A 5-input gate that provides the positive logic 
"OR" function and its complement simulta- 
neously. 





06 7o 8 6 90 10 6 1 6v BB 
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BIAS DRIVER ] un f 2 k 1 2k 



TYPICAL INPUT CHARACTERISTICS 
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MECL MC300 series 



SWITCHING TIME TEST CIRCUIT 




'-5.2V 
INPUT PULSE t r AND t, == 6 ±2 ns 



TO TEKTRONIX 
■+■ 567 ■* 
OR EQUIVALENT 



567 — ' p J.^' 

Stray capacitance introduced by the test jig: t )— 

Cs = (n + 12) pF where n = number of fan-outs. i_ **~ 



PROPAGATION DELAY 

e ut — -7 ^-e;, 



RISE AND FALL TIME 

-e ou » 



--50% 



J °in r— Bout 

"NOR" V n*r»» 



50% 



■td,H 
TYPICAL OUTPUT CHARACTERISTICS 
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e out (0.2 V/ DIV) 



-90% 
-10% 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

_ 30 1 1 1 1 ^ 60 




5 10 

n, FAN-OUT 
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MC301 (continued) 



ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vdc±1% 


















^ T ^ C - 55 ° C 





-0.945 


-1.450 


-5.20 


-1.25 




JPJ5L{ +25 ° c 


-0.690 


-0.795 


-1.350 


-5.20 


-1.15 




Temperature ( +125<>c 





-0.655 


-1.300 


-5.20 


-1.00 




Characteristic 


Vh 

Pin No 


V,™ 
Pin No 


V L 

Pin No 


Pin No 


"BB 

Pin No 


dV in 

Pin No 


II 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


_ 


_ 


- 


2,6,7,8,9,10 


l 


- 


— 


3 


Ie(2) 


- 


8.85 


- 


8.85 


- 


8.15 


mAdc 


Input Current 


6 
7 
8 
9 
10 


= 


_ 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
l 
l 


— 


— 


3 
3 
3 
3 
3 


li. (6) 

M7) 
l,„(8) 
li. (9) 
l„ (10) 


- 


^ 


- 


100 


= 


— 


/iAdc 

1 


"NOR" Logical "1" 
Output Voltage 


_ 


_ 


6 
7 
8 
9 
10 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 

l 
l 
l 
l 


\ 


- 


3 
3 
3 
3 
3 


V. (5) 

Vi(5) 
Vi(5) 
Vi(5) 
Vi(5) 


-0.825 

1 


-0.945 

\ 


-0.690 

1 


-0.795 


-0.525 

1 


-0.655 

1 


Vdc 

1 


"NOR" Logical "0" 
Output Voltage 


_ 


6 
7 
8 
9 
10 


^ 


2,7,8,9,10 
2,6,8,9.10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 

l 
l 
l 
l 


^ 


^ 


3 
3 
3 
3 
3 


V«(5) 
V4(5) 
V«(5) 
V«(5) 
M5) 


-1.560 

1 


-1.850 

1 


-1.465 

1 


-1.750 


-1.340 

1 


-1.675 

i 


Vdc 

J 


"OR" Logical "1" 
Output Voltage 


_ 


6 
7 
8 

9 
10 


-■ 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
l 
l 


\ 


- 


3 
3 
3 
3 
3 


Vs (4) 
Vi(4) 
Vs(4) 
Vs(4) 
V S (4) 


-0.825 

\ 


-0.945 

1 


-0.690 

1 


-0.795 


-0.525 

J 


-0.655 

\ 


Vdc 

1 


"OR" Logical "0" 
Output Voltage 


_ 


^ 


6 
7 
8 
9 

10 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 

l 
l 
l 
l 


^ 


^ 


3 
3 
3 
3 
3 


V.(4) 
Vi(4) 
Vi(4) 
V.(4) 
V2(4) 


-1.560 

T 


-1.850 

1 


-1.465 

\ 


-1.750 


-1.340 

1 


-1.675 

\ 


Vdc 

1 


"NOR" Output 
Voltage Change 

(No load to full load) 


- 


- 


6 


2,7,8,9,10 


l 


- 


5® 


3 


AVi (5) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"OR" Output 
Voltage Change 

(No load to full load) 


- 


6 


- 


2,7,8,9,10 


l 


- 


4® 


3 


AVs (4) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"NOR" Saturation 
Breakpoint Voltage 


^ 


^ 


^ 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
l 
l 


6® 
7© 
8® 
9© 
10® 


- 


3 
3 

3 
3 
3 


Vi(5) 
V>(5) 
Vi(5) 
Vi(5) 
Vs<5) 


= 


-0.40 

1 


— 


-0.55 

I 


3 


-0.68 

I 


Vdc 

1 


Switching Timet 
Propagation Delay Time 

Rise Time 
Fall Time 


Pulse 
In 


Pulse 
Out 


= 


2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 

2,7,8,9,10 
2,7,8,9,10 




— 


- 


3 
3 
3 
3 

3 
3 
3 

3 


td.(4) 
U, (5) 
td2 (4) 
to (5) 

tr(4) 
tr(5) 
tf<4) 
t<(5) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




6 

6 

6 
6 
6 
6 
6 
6 


4 
5 
4 
5 
4 
5 
4 
5 


8.0 
6.5 
5.5 
7.5 
6.5 
8.5 
7.0 
7.0 


12.0 
10.0 

9.0 
11.0 

9.0 
14.0 

11.5 
12.0 


8.5 
6.5 
6.0 
8.0 

7.0 
9.0 
7.5 
7.5 


12.5 
11.0 
10.0 
12.5 
10.0 
14.5 
13.0 
12.5 


10.0 
7.5 
8.0 
10.0 
10.5 
11.0 
10.0 
10.0 


15.5 
14.0 
12:0 
15.5 

15.5 
17.5 
16.0 
15.5 


ns 


Pins not listed are left open 


©In 


put voltag 


is adjust 


d to obtain d 


r'NOR/c 


Vi„ = ■■( 


". 


® Current 


est conditions: 


no load 


= 0; full 


oad = - 


2.5mAdC 


±5%. 









■ 




_ 30 








z 
o 

s 

I 10 









' 


-^ 


" 












OR" OUTPUT 



-55°C and +25°C 
+125°C 



R-S FLIP-FLOP 



MC302 



MECL MC300 series 



I 



DC Set-Reset flip-flop with an expandable input 
and buffered outputs. 



;220 




SWITCHING TIME TEST CIRCUIT 



2N709 



50Q 



50 2 




2N709 



Q^H MC306T* 



<— TO TEKTRONIX 

e™ or e inR 567 

OR EQUIVALENT 



Fan-in obtained with MC305 
input expanders; all but driven 
input connected to -5.2 V. 



Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



TRANSFER CHARACTERISTICS 



O— -UNIT- 



NOR" "R" UNDER 



"Q"* 



«25Hz * -^ 



XY 
SCOPE 



X 



•FOR "Q" TESTS REVERSE "S" AND "R" CONNECTIONS 



SWITCHING TIME WAVEFORMS 




MC302 (continued) 



ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vdc±1% 




©Test <££ 
Temperature \ +we 


_ 


-0.945 


-1.450 


-5.20 




-0.690 


-0.795 


-1.350 


-5.20 




— 


-0.655 


-1.300 


-5.20 




Characteristic 


Vh 
Pin No 


Pin No 


Vl 

Pin No 


Pin No 


Win 

Pin No 


Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Sopply Drain Currant 


■- 


- 


- 


2,6,7,9,10 


- 


- 


3 


It (6) 


- 


10.35 


- 


10.35 


- 


9.52 


mAdc 


Input Corrtnt 


6 
7 

9 
10 


- 


- 


2,7,9,10 
2,6,9,10 
2,6,7,10 
2,6,7,9 


- 


- 


3 

3 
3 
3 


1.. (6) 
li.(7) 
li. (9) 
li. (10) 


- 


" 


- 


100 


- 


- 




"B" logical "1" Ootpat Voltage 


- 


_ 


6® 

7® 


2,7,9,10 
2,6,9,10 


_ 


_ 


3 
3 


Vi (5) 
V.(5) 


-0.825 
-0.825 


-0.945 
-0.945 


-0.690 
-0.690 


-0.795 
-0.795 


-0.525 
-0.525 


-0.655 
-0.655 


Vdc 
Vdc 


"ft" Logical "0" Ootpot Voltage 


_ 





9® 
10® 


2,6,7,10 
2,6,7,9 


- 


_ 


3 
3 


Vj(5) 
V 2 (5) 


-1.560 
-1.560 


-1.850 
-1.850 


-1.465 
-1.465 


-1.750 
-1.750 


-1.340 
-1.340 


-1 .675 
-1.675 


Vdc 
Vdc 


"ft" Logical "1" Output Voltage 


- 


- 


9® 
10® 


2,6,7,10 
2,6,7,9 


- 


_ 


3 
3 


Vi(4) 
- V. (4) 


-0.825 
-0.825 


-0.945 
-0.945 


-0.690 
-0.690 


-0.795 
-0.795 


-0.525 
-0.525 


-0.655 
-0.655 


Vdc 
Vdc 


"7" Logical "0" Ootpot Voltage 


: 


: 


6® 
7® 


2,7,9,10 
2,6,9,10 


_ 


_ 


3 
3 


V.(4) 
Vi(4J 


-1.560 
-1.560 


-1.850 
-1.850 


-1.465 
-1.465 


-1.750 
-1.750 


-1.340 
-1.340 


-1.675 
-1.675 


Vdc 
Vdc 


"ft" Ootpot Voltap Change 


- 


6 


- 


2,7,9,10 


- 


5® 


3 


AV. (5) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"ft" Ootpat Voltage Change 


- 


10 


- 


2,6,7,9 


- 


4® 


3 


AVi (4) 


- 


-0.055 


- 




- 


-0.060 


Volts 




"ft" Sotonition Breakpoint Voltage 


- 


- 


- 


2,7,9 


6,10® 


- 


3 


Vi(5) 


- 


-0.50 


- 




- 


-0.75 


Vdc 




•■ft" Saturation Breakpoint Voltage 


- 


- 


- 


2,7,9 


6,10® 


- 


3 


V.(4) 


- 


-0.50 


- 




- 


-0.75 


Vdc 




"ft" or "ft?' Latck Voltage 


- 


- 


- 


2,7,9 


6,10® 


- 


3 


V»(6,10) 


-1.16 


-1.34 


-1.09 


-1.21 


-0.93 


-1.07 


Vdc 


Switchlnc Timet 
Propagation Dolor Time 

Rise Time 
Fall Tion 


Pulse 
In 


Pulse 
Out 


- 


2,7,9 
2,7,9 
2,7,9 
2,7,9 


- 


- 


3 
3 
3 
3 


t* (4,5) 
tdf(4,5) 
M4,5) 
tt(4,5) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




6,10 
6,10 
6,10 
6,10 


4,5 
4,5 
4,5 
4,5 


9.0 
8.5 
9.0 
7.0 


14.0 
14.0 
15.0 
13.0 


10.5 
11.5 
11.5 
12.5 


16.0 
19.5 
19.0 
19.5 


22.0 
16.0 
23.0 
18.0 


29.0 
24.0 
31.0 
29.0 


ns 



I 



Pins not listed are left open. ® Input voltage is adjusted to obtain dV "Q'VdVi. = 0; dV"Q"/dVi. = 0. ©Current test conditions: no load = 0; full load = -2.5 mAdc ±5%. 
©Apply momentary Vi™ to set output, then Vl for measurement. ® Input voltage is adjusted to obtain dVi/dVi. ^a,. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

60r 




bU 
40 
70 








— 





-■ ■—" 




"^"■^^*" 






n 








n, FAN-OUT 



n, FAN-OUT 



-55°C and +25°C 
+125°C 



HALF-ADDER 



MECL MC300 series 



I 



MC303 

Half-adder that provides the "SUM", 
"CARRY", and "NOR" functions simulta- 
neously. 



SWITCHING TIMES TEST CIRCUIT 



3o- 
Vcc 




< 



"NOR" 

4 
— o 

"SUM" 

6 
— o 

"CARRY" 



2k ?2k >2k 



Vee 




Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 

NOR" 
F 



_a- -unit: 
b "5::unde& 
A_ :tkt' 




TO TEKTRONIX 



=5.2 V 
ONAV in = -0.750Vdc 



I ,,, . I -A > n 

567 I -/ ^-o 

OR EQUIVALENT £=" -C 

l-A N0--O 

—J s--o 



PROPAGATION DELAY 

e ou) "SUM -? v e«rt ("NOR" & "CARRY") 



RISE AND FALL TIMES 

"SUM" OUTPUT 



e ou) 6UM-7 v- e »"« rwul< * w™kt > /-sum uuipui 

tdi— I— / -J 1— td2 t f "SUM"- I— / — I ■ 



90% 
.10% 



e ln OF GATE UNDER TEST 
RECOVERY CHARACTERISTICS WITH SIMULTANEOUS "0" ON ALL INPUTS 



^WAVEFORM AT INPUT t "NOR" "CARRY;' OUTPUT & % „ m - 



t, "NOR" 







\ A - 


- ?S°( 






































































































V" i 






^84 10 










































X ; 














































tR— 1 










i 




























































































PINS 7 & 9 ARE LOGICAL "0" 


7 








































TO PULSE GENERATOR OUTPUT 



0.01 



PW, PULSE WIDTH (jus) 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

60 




5 10 

n, FAN-OUT 



■5U 








10 




_^ _ 


. 




^^_^^_ — ^«M 


__ _ __— - - 


— "■ 


n 










-55°C and +25°C 
+125°C 



MC303 (continued) 



ELECTRICAL CHARACTERISTICS 








Test Conditions 
Vdc±1% 




Temperature ( + 125 , c 


— 


-0.945 


-1.450 


-5.20 


-1.25 




-0.690 


-0.795 


-1.350 


-5.20 


-1.15 




— 


-0.655 


-1.300 


-5.20 


-1.00 




Characteristic 


V H 

Pin No 


Pin No 


V L 

Pin No 


v E6 

Pin No 


"BE 

Pin No 


dV in 

Pin No 


"l 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply 
Drain Current 


_ 


_ 


_ 


2,7,8,9,10 


1 


_ 


_ 


3 


U(2) 


_ 


15.3 


_ 


15.3 


_ 


14.1 


mAdc 


Input Current 


7 
8 
9 
10 


= 


Z 


2,8,9,10 
2,7,9,10 
2,7,8,10 
2,7,8,9 


1 
1 
1 
1 


= 


Z 


3 
3 
3 
3 


M7) 

lin<8) 

li.(9) 
L„(10) 


= 


Z 


= 


100 

1 


- 


Z 


1 


"NOR" Logical "1" 
Output Voltage 


_ 


_ 


9 
10 


2,7,8,10 
2,7,8,9 


1 
1 


_ 


_ 


3 
3 


Vi(5) 
Vi (5) 


-0.825 
-0.825 


-0.945 
-0.945 


-0.690 
-0.690 


-0.795 
-0.795 


-0.525 
-0.525 


-0.655 
-0.655 


Vdc 
Vdc 


"NOR" Logical "0" 
Output Voltage 


— 


9 
10 


— 


2,7,8,10 
2,7,8,9 


1 
1 


_ 


— 


3 

3 


M5) 
V<(5) 


-1.560 
-1.560 


-1.850 
-1.850 


-1.465 
-1.465 


-1.750 
-1.750 


-1.340 
-1.340 


-1.675 
-1.675 


Vdc 
Vdc 


"CARRY" Logical "1" 
Output Voltage 


z 


z 


7 
8 


2,8,9,10 
2,7,9,10 


1 
1 


— 


— 


3 
3 


Vi(6) 
Vi(6) 


-0.825 
-0.825 


-0.945 
-0.945 


-0.690 
-0.690 


-0.795 
-0.795 


-0.525 
-0.525 


-0.655 
-0.655 


Vdc 
Vdc 


"CARRY" Logical "0" 
Output Voltage 


- 


7 
8 


— 


2,8,9,10 
2,7,9,10 


1 

1 


— 


— 


3 
3 


V<<6) 
V«(6) 


-1.550 
-1.560 


-1.850 
-1.850 


-1.465 
-1.465 


-1.750 
-1.750 


-1.340 
-1.340 


-1.675 
-1.675 


Vdc 
Vdc 


"SUM" logical "1" 
Output Voltage 


- 


7,9 
8,10 


_ 


2,8,10 
2,7,9 


1 
1 


_ 


— 


3 
3 


Vs(4) 
Vs(4) 


-0.825 
-0.825 


—0.945 
-0.945 


-0.690 
-0.690 


-0.795 
-0.795 


-0.525 
-0.525 


-0.655 
-0.655 


Vdc 
Vdc 


"SUM" Logical "0" 
Output Voltage 


3 


7 
8 
9 
10 


10 
10 
8 
7 


2,8,9 
2,7,9 
2,7,10 
2,8,9 


1 
1 
1 
1 


= 


= 


3 
3 
3 
3 


V:(4) 
V><4) 
V:(4) 
V:(4) 


-1.560 

1 


-1.850 

t 


-1.465 

•1 


-1.750 

1 


-1.340 

1 


-1.675 

1 


Vdc 

1 


"NOR" Output 
Voltage Change 

(No load to full load) 


- 


10 


- 


2,7,8,9 


1 


- 


5® 


3 


AVi (5) 


- 


-0.055 


" 


-0.055 


- 


-0.060 


Volts 


"CARRY" Output 
Voltage Change 

(No load to full load) 


- 


- 


7 


2,8,9,10 


1 


- 


6® 


3 


AVi (6) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"SUM" Output 
Voltage Change 

(No load to full load) 


- 


7,10 


- 


2,8,9 


1 


- 


4® 


3 


AVs (4) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"NOR" Saturation 
Breakpoint Voltage 





_ 


_ 


2,7,8,9 


1 


10® 


_ 


3 


Vj<5) 


_ 


-0.40 


_ 


-0.55 


_ 


-0.65 


Vdc 


"CARRY" Saturation 
Breakpoint Voltage 


_ 


_ 


_ 


2,8,9,10 


1 


7® 


_ 


3 


Vj(6) 


_ 


-0.40 


_ 


-0.55 


_ 


-0.65 


Vdc 


Switching Times 
Propagation Delay Time 

Rise Time 
Fall Time 


= 


7 
7 
7 
7 




2,7,8,9 
2,8,9,10 

2,8,9 
2,7,8,9 
2,8,9,10 

2,8,9 
2,7,8,9 
2,8,9,10 

2,8,9 
2,7,8,9 
2,8,9,10 

2,8,9 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Pulse 
In 


Pulse 
Out 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


tdi (5) 
tdi (6) 
td! (4) 
tdi (5) 
tdi(6) 
td: (4) 
tr(5) 
tr(6) 

tr(4) 

t.(5) 
t<(6) 
t.(4) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




10 
7 
10 
10 
7 

10 
10 
7 
10 
10 
7 
10 


5 
6 
4 
5 
6 
4 
5 
6 
4 
5 
6 
4 


6.0 
6.0 
8.0 
7.5 
7.5 
5.5 
6.0 
6.0 
6.0 
7.5 
7.5 
8.0 


10.0 
10.0 
12.0 
10.5 
10.5 
8.0 
11.5 
11.5 
10.0 
12.0 
12.0 
12.5 


6.0 
6.0 
8.0 
7.5 
7.5 
5.5 
6.5 
6.5 
6.5 
8.0 
8.0 
8.5 


11.0 
11.0 
12.0 
11.0 
11.0 
8.5 
12.0 
12.0 
11.0 
13.5 
13.5 
13.5 


7.5 
7.5 
10.5 
10.0 
10.0 
7.5 
7.5 
7.5 
10.0 
10.5 
10.5 
11.0 


13.0 
13.0 
17.0 
15.0 
15.0 
12.0 
14.0 
14.0 
16.0 
16.5 
16.5 
18.0 


ns 



® Input voltage is adjusted to obtain dV"NOR"//dVi, 
: 0; full load = -2.5 mAdc ±5%. 



= or dV "CARRY" /dV.,, = 0. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

g 60 
5 




n, FAN-OUT 



"NOR" and "CARRY" 



n, FAN-OUT 



-55°C and +25°C 
+125°C 



BIAS DRIVER 



MECL MC300 series 



I 



MC304 

Bias driver that compensates for changes 
in circuit parameters with temperature. 







3<j>V cc 






> Ri 








4 4 


1 300 




Q<j/ 


TEST 






\ 1 


POINT 2 


> R2 

2.55 k 




4-ov B B 

L REGULATED 




P D, 




Rj> OUTPUT 




I 0: 


2jv EE 


2k^ 



ELECTRICAL CHARACTERISTICS 





Test 
Conditions 
Vdc±l% 












@ Test /its 

Temperature \ +t250C 


-5.20 




-5.20 




-5.20 




Characteristic 


Vee 

Pin No 


k 

Pin No 


Ground 

Pin No 




Test Limits 


Unit 


Symbol 

Pin No 
in( ) 


-55°C 


+25°C 


+T25°C 


Min 


Max 


Min 


Max 


Min 


Max 


Powtr Supply Drain Cirrent 


2 


— 


3 


li(2) 


— 


4.4 


_ 


4.4 


_ 


4.0 


mAdc 


Output Voltage 


2 


1® 


3 


Vh 


-1.19 


-1.32 


-1.09 


-1.22 


-0.95 


-1.08 


Vdc 



Pins not listed are left open. 



® Current test conditions: no load = 0; full load = —2.5 mAdc ±5%. 



i- CIRCUIT DESCRIPTION 



Circuit Operation: 

The divider network Ri, R2, Di, D2 compensates for temperature 
variations of the base-emitter voltages of Qi, and of the driven gates, 
producing a bias voltage for the MECL logic circuits that maintains a 
constant set of dc operating conditions over the temperature range 
of — 55 to +125°C. In addition, compensation for power supply 
variations is achieved, since the bias output voltage is derived from 
the system supply. 

Either of the supply voltage nodes may be used as ground, how- 
ever the ground potential of the bias driver must coincide with that of 
the logic system. Thus, if Vcc is grounded in the logic system, then - 

Vcc = 0; Vee = -5.2 V; 

Vbb = -1.15 nominal output voltage at 25 °C 



GATE EXPANDER 



MECL MC300 series 



MC305 

A 5-input expander for use with the MC302, 
MC306, MC307, and MC315. Each expander 
unit increases the fan-in of the basic gate by five. 



MC305 




I 



ELECTRICAL CHARACTERISTICS 




















Test Conditions 






Vdc±1% 


mAdc 




@ Test /;5 

Temperature \ +12s . c 


-2.0 


-5.2 


+2.0 


+0.7 


0.3 


-1.33 




-2.0 


-5.2 


+2.0 


+0.7 


0.3 


-1.33 




-2.0 


-5.2 


+2.0 


+0.7 


0.3 


-1.33 




Characteristic 


Pin No 


Pin No 


Vcc 

Pin No 


Vc. 

Pin No 


Pin No 


Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Base leakage Cerrent 




6 
7 
8 
9 
10 


— 


= 


— 


= 


S 
5 
5 
S 
5 


)«. (6) 
In. (7) 
In (8) 
III (9) 
In (10) 


- 


0.5 

1 


j; 


0.5 

1 


3 


2.0 

I 


jiAdc 

1 


Collector Leakage Current 


- 


- 


5 


- 


6,7,8,9,10 


- 


4 


Icb(S) 


- 


1.0 


— 


1.0 


- 


100.0 


MAdc 


Inpat Voltafe 


_ 


— 


— 


s 

5 
5 
5 
5 


^ 




6 
7 
8 
9 
10 


Vie (4) 

Vie (4) 
Vie (4) 
Vie (4) 
Vk(4) 


-0.810 

1 


-0.880 

1 


-O.680 

1 


-0.730 

I 


-0.490 

I 


-0.540 

1 


Vdc 

1 


Switching Timet 
Propagation Delay Time 

Rise Time 
Fall Tim 


Pulse 
In 


Pulse 
Out 


— 


— 


— 


= 


— 


- 


fell 
td> 

tr 

tl 


Typ 


Max 


Typ 


Max 


Typ 


Max 


ns 

1 


S 
a 

8 

« 


® 
® 
® 
® 


5.0 
4.0 
8.0 
3.0 


8.0 
8.0 
10.5 
8.5 


5.0 
4.0 
8.5 
3.5 


8.5 
8.0 
11.5 
8.5 


5.5 
4.5 
6.5 
4.5 


9.5 
10.0 
13.0 

9.5 



Pins not listed are left open. ©See Switching Time Test Circuit. 



SWITCHING TIME TEST CIRCUIT 



£LT 



e H r VH 

B,l—I J 1 LJ V L 290 9. 



1!!> 




1.24k G ?2K2 



3-INPUT GATES 



MECL MC300 series 



MC306 • MC307 

Expandable 3-input gates that provide the posi- 
tive logic "NOR" function and its complement 
simultaneously. MC307 omits output pull-down 
resistors, permitting reduction of power 
dissipation . 




"OR" 

'H04 

-05 

"NOR" 



* Resistors R are omitted in 
MC307 circuits to permit re- 
duction of Power Dissipation 
in systems where logic opera- 
tions are performed at circuit 
outputs. 



Ro* 
2k 



Vee 



SWITCHING TIME TEST CIRCUIT 



n_n).8 v 



*> 



50 n- 




r — 5.2 V 
INPUT PULSE t r AND t f = 6 ±2 ns 



Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



PROPAGATION DELAY 



e out — -y T~6in 

0R " T p L 50% 

tdiJT^ ^-TUt d2 

j— e ; „ /-e out 
NOR" -n 1 n" r 50% 



tdi-l 



k-tj 2 



RISE AND FALL TIME 

-e ou t 





Fan -in obtained with MC305 
input expanders; all but driven 
input connected to —5.2 V. 



MC306, MC307 (continued) 



TYPICAL INPUT 
CHARACTERISTICS 



TYPICAL OUTPUT 
CHARACTERISTICS 





n 


1 




































1/3 


k 




1" 












CONDUCTION 
















REGION 




TRANSITION 


















/ 




















/ 














CUTOFF 


/ 


1 7 


5kj 








"0 


7R 
__ 


tuiu 

— 


V 






u 









2 












i 




1 
















1 










1/24 Q 




1/24 Q 










| 






| 













ro" 






"1" 










































































































Vl K~ 



1.6 1.4 1.2 10 0.8 0.6 
e,„(0.1V/DIV) 



1.6 1.2 0.8 0.4 
e ouf (0.2 V/DIV) 



TYPICAL SWITCHING TIME VARIATIONS 
MC306 



SUPP 


Y VOLTAG 


[ VARIATI 


IN 




„ 40 
20 


FAN-IN VARIA1 


ION 










t rN< 






*f> 


FAN-OUT = 1 
T A = 25°C 














^t 


2 








JU1KUI 












tdi 








FAN-OU 
" T A = 2 
"NOR"OL 


T = l 
















"~UT 




TPUT 









'4.7 4.9 5.1 5.3 5.5 5.7 

-V EE , POWER SUPPLY VARIATION (VOLTS) 



6 9 12 

m. FAN-IN 



I 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 




n, FAN-OUT 



"NOR" OUTPUT 



-55°C and +25°C 
+125°C 



MC306, MC307 (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vdc±1% 




@Te$t j J5 
Temperature^ +125 . c 


_ 


-0.945 


-1.450 


-5.20 


-1.25 




-0.690 


-0.795 


-1.350 


-5.20 


-1.15 







-0.655 


-1.300 


-5.20 


-1.00 




Characteristic 


Vh 
Pin No 


Vim* 

Pin No 


Pin No 


Pin No 


Pin-No 


Mm 

Pin No 


Il 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


fewer Supply MC30S 
Drain Currant MCM7 


- 


- 


- 


2,6,7,8 
2,6,7,8 




- 


- 


3 

3 


It (2) 
It (2) 


— 


8.85 
3.6 





8.85 
3.6 


_ 


8.15 
3.3 


mAdc 
mAdc 


Input Current 


6 
7 
8 


— 


— 


2,7,8 
2,6,8 
2,6,7 




- 




3 
3 
3 


li. (6) 
li.(7) 
li.(8) 


- 


- 


- 


100 

\ 


- 


- 


MAdc 


"NOR-'LetlcaT'l" 
Output Vottafi 




- 


6 
7 
« 


2,7,8 
2,6,8 
2,6,7 




- 


- 


3 
3 
3 


Vi(S) 
Vi(5) 
Vi(5) 


-0.825 

\ 


-0.945 

1 


-0.690 

t 


-0.795 

J 


-0.525 

t 


-0.655 

\ 


Vdc 


"NOR" Logical "0" 
Ontpat VoKat* 


- 


6 
7 
S 


- 


2,7,8 
2,6,8 
2,6,7 




- 


- 


3 
3 
3 


V.(5) 
V<(5) 
V.(5) 


-1.560 

A, 


-1.850 

1 


-1.465 

1 


-1.750 

1 


-1.340 

1 


-1.675 

1 


Vdc 

1 


"OR" Logical "1" 
OatpatVeltage 


~ 


6 
7 
S 


- 


2,7,8 
2,6,8 
2,6,7 




\ 


\ 


3 
3 
3 


Vi(4) 
V.(4) 
V.(4) 


-0.825 

I 


-0.945 

1 


-0.690 

1 


-0.795 

1 


-0.525 

\ 


-0.655 

1 


Vdc 

t 


"OR" LOflcal "0" 
Output Voltage 


~ 


= 


6 

7 
S 


2,7,8 
2,6,8 
2,6,7 




- 


\ 


3 
3 
3 


V.(4) 
V.(4) 
Vi(4) 


-1.560 

1 


-1.850 

\ 


-1.465 

J 


-1.750 

1 


-1.340 

» 


-1.675 

1 


Vdc 

\ 


"NOR" Output 
Veltage Ckaaee 

(No load to full load) 


~ 


- 


6 


2,7,8 




- 


5® 


3 


AVi (5) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"OR" Oatpat Voltage Ckaago 
(No load to full load) 


~ 


6 


- 


2,7,8 




- 


4® 


3 


AVi (4) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"NOR" SatunUaa 
•raakpaiat Vartata 


- 


— 


— 


2,7,8 
2,6,8 
2,6,7 




6© 
7® 
8® 


— 


3 
3 
3 


Vi(5) 
Vi(5) 
Vi(5) 


~ 


-0.40 

T 


- 


-0.55 

t 


- 


-0.68 

T 


Vdc 

T 


SwHcMag Tub** 
Propagatten Delay Than 

RltaTHM 
Fall Tlan 


Pulse 
In 


Pulse 
Out 


- 


2,74 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,6 
2,7,8 




- 


— 


3 
3 
3 
3 
3 
3 
3 
3 


t-.(4) 
tdi(S) 
ta<4) 
t*(5) 
M4) 
t<5) 
tl(4) 
t.(5) 


T» 


Max 


Typ 


Max 


T» 


*•> 




6 
6 
S 
6 
S 
6 
C 
6 


4 
S 
4 
5 

4 
S 
4 
5 


7.0 
5.5 
5.5 
7.0 
6.0 
7.5 
6.5 
6.5 


11.0 
10.0 

io.o 

10.5 
8.5 
11.5 
10.5 
12.0 


7.0 
5.5 

5.5 
7.0 
6.0 
7.5 
6.5 
6.5 


11.5 
10.5 
11.0 
11.0 
10.0 
12.5 
12.0 
12.5 


9.5 
7.0 
7.0 
9.5 
8.0 
9.5 
9.0 
9.0 


14.5 
12.5 
12.5 
14.5 
13.0 
15.0 
15.0 
15.0 


ns 

1 ' 



Pins not listed an left open. 



® Input voltage is adjusted to obtain dV "NOR/dVt„ = 0. 



® Current test conditions: no load = Oj full load = -2.5mAdc ±5%. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 




n, FAN-OUT 



Ml 

20 












_——-——- 




^=-=-^ = 

















"OR" OUTPUT 



55°C and +25°C 

+125°C 



AC-COUPLED J-K FLIP-FLOP 



MECL MC300 series 



MC308 



AC-coupled J-K flip-flop with dc Set and Reset 
inputs and buffered outputs for counter and 
shift register applications up to 15 MHz. 




TRANSFER CHARACTERISTICS 





-1.350 V 


e,„ 








V, [ 

V 2 J 




l( 


V 


— 1 
1 

• 


»« 


- — v 3 — 









-,:\N' 



"s m r 
-o- 



^NOR" "R" 
IMC306 



unit:- 

UNDER' 

:test-: 



"Q"* 



XY 
SCOPE 



T 



"FOR "Q" TESTS REVERSE "S" AND "R" CONNECTIONS 



FIGURE 1 -SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



2H7og Stray capacitance introduced by the test jig : 

'^ N/ i- Cs = (n + 12) pF where n = number of fan-outs. 




— -5.2V 



TO TEKTRONIX 

L — 567 — ' 
OR EQUIVALENT 



f 



"EITHER" OUTPUT- 
"EITHER" OUTPUT - 



-PW = lQ0nsmax 
fd, 



1 



-50% 



— t, 



:=£ 



FIGURE 2 - INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 



r 0.800Vmin h l H 

INPUT - -i J _ 9Q% _ ^ 29nsmin , 

-J \-m- t, = 10 ns max t r = 10 ns max— I h- 



I 



FIGURE 3 - SENSITIVITY (NO TOGGLE) 




TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 
e;n or eins 



K~l^ 



Q 
UNIT vl *. 

under: 



10 

-o- 

UNUSED INPUTS TO V EE 



-5.2 V 



Bin or e in (! 



EITHER OUTPUT TO "B" CHANNEL 
OF TEKTRONIX 567 SCOPE 



e " s r 0.300 V max — H 
RAMP 



luunr — — » 
INPUT \ 

—1.465 V — * \ 



10.5 ns min 
90% 
10% 
[— 5O0ns min— 1—200 ns-H h— 10 ns max 



e i0 R m in — H h- 10 ns max 

^"n — r^ 



0.800 V min — ' I— 500 ns min— I 
170mVmax- 



QorQ- 



OUTPUT 
WAVEFORMS 



\m 



QorQ- 



J°V 



FIGURE 4 -SENSITIVITY (TOGGLE) 




TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 
— o- 



j :•:•:•:•:•.- 
:-::unit:-: 
•xunderx 

OvTBT.v: 

'K. : : : :'-": : : 



,'T^j^ 



EITHER OUTPUT TO "B" CHANNEL 
OF TEKTRONIX 567 SCOPE 



H-^P 



u 



-90% 
-10% 



MC308 (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vdc±1% 
















@Test / +"'c 
Temperature ) + 125 . c 


— 


-0.945 


-1.450 


-5.20 




-0.690 


-0.795 


-1.350 


-5.20 




— 


-0.655 


-1.300 


-5.20 




Characteristic 


Vh 

Pin No 


Pin No 


Pin No 


Pin No 


dV in 

Pin No 


II 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+ 125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


- 


7,10 


- 


1,2,6,8,9 


- 


_ 


3 


If (2) 


- 


22.0 


- 


21.0 


_ 


19.5 


mAdc 


Input Current 


7 
8 
9 
10 


- 


- 


1,2,6,8,9,10 
1,2,6,7,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


- 


- 


.3 
3 
3 
3 


li"(7) 
11.(8) 
l»(9) 
l,„ (10) 


- 


- 


- 


100 

1 


- 


- 


pAdc 

I 


"0" Logical "1" 
Output Voltage 


_ 


_ 


6® 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(5) 


-0.825 


-0.945 


-0.690 


-0.795 


-0.525 


-0.655 


Vdc 


"Q" Logical "0" 
Output Voltage 


- 


- 


1® 


2,6,7,8,9,10 


_ 


_ 


3 


V><5> 


-1.560 


-1.850 


-1.465 


-1.750 


-1.340 


-1.675 


Vdc 


"0." logical "1" 
Output Voltage 


- 




1® 


2,6,7,8,9,10 


_ 


_ 


3 


Vi(4) 


-0.825 


-0.945 


-0.690 


-0.795 


-0.525 


-0.655 


Vdc 


"8" Logical "0" 
Output Voltage 


_ 


_ 


6® 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(4) 


-1.560 


-1.850 


-1.465 


-1.750 


-1.340 


-1.675 


Vdc 


"Q" Output Voltage Change 


- 


6 


- 


1,2,7,8,9,10 


- 


5® 


3 


AVi (5) 


- 


-0.055 


- 


-0.055 


- 


- 0.060 


Volts 


"Q" Output Voltage Change 


- 


1 


- 


2,6,7,8,9,10 


- 


4® 


3 


AVi (4) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"Q" Saturation 
Breakpoint Voltage 


_ 


_ 


_ 


1,2,7,8,9.10 


6® 


_ 


3 


Vi(5) 


_ 


-0.50 


_ 


-0.65 


_ 


-0.75 


Vdc 


"0." Saturation 
Breakpoint Voltage 


_ 


_ 


_ 


2,6,7,8,9,10 


1® 


_ 


3 


V S (4) 


_ 


-0.50 


_ 


-0.65 


_ 


-0.75 


Vdc 


"0." or "Q" Latch 
Voltage 


_ 


_ 


_ 


2,7,8,9,10 


1,6® 


_ 


3 


V» (1,6) 


-1.16 


-1.34 


-1.09 


-1.21 


-0.93 


-1.07 


Vdc 


Toggle Frequency 

(See Figures 1 and 2) 

Sensitivity (No Toggle) 

Sensitivity (Toggle! 

Switching Times 
Propagation Delay 

Rise Time 
Fall Time 


Pulse 
In 


Pulse 
Out 




1,2,6,9 

1,2,6,8.9 
1,2,6,7,10 
1,2,6,8,9 

1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 


_ 


- 


3 

3 
3 
3 

3 
3 
3 
3 


flo, 


_ 


_ 


15 


See Figur 
See Figur 
See Figur 


_ 


_ 


MHz 
ns 

1 


7,10 

7,10 
8,9 
7,10 

7,10 
7,10 
7,10 
7,10 


5 

4 
5 
4,5 

4,5 
4,5 
4,5 
4,5 


* 
















t* (4,5) 
ta( (4,5) 
t. (4,5) 
ti (4,5) 








Typ 


Max 


Typ 


Max 


Typ 


Max 


7.0 
8.5 

6.5 
7.5 


11.5 
14.0 
13.0 
14.5 


7.0 
8.5 
6.5 
8.5 


12.5 
14.5 
13.0 
15.5 


9.5 
10.0 
10.0 
11.5 


18.5 
16.5 
18.5 
20.0 



Pins not listed are left open. © Input voltage is adjusted 

® Apply momentary Vi »., to set output, then V,, for measurement 



to obtain dV„,,/dV„ = 0. 

® Input voltage ! 



: no load = to full load = —2.5 mAdc ±5%. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 



20 








■ " 






11) 





— — 




n 









30 
20 







_ 






_ . 


10 


. 









5 10 

n, FAN-OUT 




5 10 

n, FAN-OUT 



55°C and +25°C 

+125°C 



DUAL 2-INPUT GATES 



MC309 • MC310 • MC311 

Dual 2-input gates that provide the positive logic 
"NOR" function. MC309 has two output pull- 
down resistors; MC310 has one of the output 
pull-down resistors optional; MC311 omits one 
output pull-down resistor and has the second 
optional. 



MECL MC300 series 



I 



MC309 T MC304 

BIAS DRIVER 9 1 V BE 




39 



a 290 y 

AArf [ 




c 



10 
2k * 2 k 



Vee*2 



MC310 TO MC304 

BIAS DRIVER ? 1 V BB 




T 290 




< 



<* 



1.24 k 



26v EE 



<-wv — o 

2k 4 



TO MC304 
BIAS DRIVER?! V BB 




3o 



I 290 



c 




1.24k 



2k 4 



SWITCHING TIME TEST CIRCUIT 




r — 5.2 V 
INPUT PULSE t AND t f = 6 ±2 ns 



TO TEKTRONIX 
►• 567 -* 
OR EQUIVALENT 



l \— 



N>-0 

•T...567 _*lj.d J.O 

i ~^~ 

Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



L '■ 






^ 



PROPAGATION DELAY 



RISE AND FALL TIME 



td. — I 



31 



J r 50% 



k-t d2 




TYPICAL INPUT CHARACTERISTICS 

o.i 



T 


r~ 


1 
25°r> 










































1/3 


k 






'1" 














C 


0NDUCTI0N 














RE 


UIO 
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TRANSITU 


)N / 




























| 














CUTOFF 


/l/1.7 


k 








JL 


. R 


tbIU 
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1-6 1.4 i:2 1.0 0.8 0.6 
e in (0.1V/DIV) 

TYPICAL OUTPUT CHARACTERISTICS 





















1 


















1 




1 






1/241 


2 




1/24 £2 
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2.0 1.6 1.2 0.8 0.4 
e olrt (0.2V/DIV) 



MC309, MC310, MC311 (continued) 



ELECTRICAL CHARACTERISTICS 



I 







Test Conditions 






























Vdc±1% 






















/ -55»C 





-0.945 


-1.450 


-5.20 


-1.25 




©Test ) +2S . C 


-0.690 


-0.795 


-1.350 


-5.20 


-1.15 




Temperature \ +125 o C 





-0.655 


-1.300 


-5.20 


-1.00 




Characteristic 


Vh 

Pin No 


Pin No 


Pin No 


v ffi 

Pin No 


v„ 

Pin No 


Pin No 


Pin No 


Ground 
Pin No 


Symbol 

Pin No 
in( ) 




Test Limits 




Unit 


-55°C 


+25°C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply MC309, MCJ10 
Drain Corrtnt MC311 


- 


- 


- 


2,7,8,9,10 
2,7,8,9,10 




- 


- 


3 
3 


li(2) 
li(2) 


- 


13.0 
10.1 


_ 


13.0 
10.1 


- 


12.0 
9.3 


mAdc 
mAdc 


Input Cnrrent 


7 


— 


— 


2,8,9,10 




- 


- 


3 


li.<7) 


- 


- 


- 


100 
1 


- 


- 


■Adc 




8 


— 


— 


2,7,9,10 




— 


— 


3 


l»(8) 


— 


— 


— 




~ 


— 


1 




9 


— 


— 


2,7,8,10 




— 


— 


3 


li.(9) 


- 


— 


— 




— 


— 


1 




10 


- 


- 


2,7.8,9 




- 


- 


3 


In, (10) 


- 


— 


— 


t 


~ 






"NOR" Logical "1" 


_ 


_ 


7 


2,8,9,10 




- 


- 


3 


Vi(6) 


-0.825 


-0.945 


-0.690 


-0.795 


-0.525 


-0.655 


Vdc 


Output Voltip 


— 


— 


8 

9 


2,7,9,10 
2,7,8,10 




: 





3 
3 


Vi(6) 
V.(5) 






1 


1 


| 


1 


1 




- 


- 


10 


2,7,8,9 




- 


- 


3 


V.(5) 


t 


T 


♦ 


t 


T 


T 






"NOR" logical "A" 


— 


7 


— 


2,8,9,10 




- 


- 


3 


V,(6) 


-1.560 


-1.850 


-1.465 


-1.750 


-1.340 


-1.675 


Vdc 


OatpntVattaK 


— 


8 
9 


— 


2,7,9,10 
2,7,8,10 






: 


3 

3 


V4<S) 

V«(5) 


I 


1 


1 


1 


| 


| 






- 


10 


- 


2,7,8,9 




- 


- 


3 


V4<5) 


t 


T 


t 


♦ 


T 




T 


"MM" Oatpnt VaHafe Change 
(No load to full load) 


- 


- 


- 


2,7,8,9,10 
2,7,8,9,10 




_ 


6® 

5® 


3 

3 


AVi (6) 
AVi (5) 


- 


-0.055 
-0.055 


~ 


-0.055 
-0.055 


: 


-0:060 
-0.060 


Vdc 
Vdc 


"NOR" SataraUaa 


_ 


_ 


_ 


2,8,9,10 




7® 


- 


3 


Vi(6) 


- 


-0.40 


~ 


-0.55 


■ - 


,-0.68 
1 


Vdc 
I 


Breakpoint Veltage 


- 


— 


- 


2,7,9,10 




e® 


- 


3 


V.(6) 


— 


1 


— 




_ 








— 


— 


— 


2,7,8,10 




9® 


— 


3 


Vi(S) 


— 




— 




~ 


1 


. 




— 


- 


- 


2.7,8,9 




10® 


- 


3 


Vi(5) 


- 


T 


— 


T 


— 


T 


T 




Swrtckiag Tlant 
Propagation Dalay Tima 


Pulse 
In 


Pulse 
Out 


- 


2,8,9,10 
2,7,8,9 




- 


- 


3 

3 


t*(6) 
U< (5) 


Typ 


Max 


Typ 


Max 


Typ 


Max 






7 
10 


6 
5 


5.5 
5.5 


10.0 
10.0 


6.0 
6.0 


11.0 
11.0 


7.0 
7.0 


12.0 
12.0 


ns 




7 
10 


6 
5 


- 


2,8,9,10 
2,7,8,9 




: 





3 
3 


fcu(6] 
t*<5) 


6.5 
6.5 


13.0 
13.0 


7.0 
7.0 


13.5 
13.5 


9.5 
9.5 


15.0 
15.0 






RIsaTMM 


7 
10 


6 
S 


- 


2,8,9,10 
2,7,8,9 




- 


- 


3 
3 


t.(6) 
M5) 


6.0 
6.0 


12.0 
12.0 


6.0 
6.0 


12.0 
12.0 


7.0 
7.0 


13.5 
13.5 






fall Than 


7 
.0 


6 
S 


1 : 


2,8,9,10 
2,7.8,9 




: 


— 


3 
3 


tf<6) 
ti(5) 


7.0 
7.0 


13.0 
13.0 


7.5 
7.5 


14.0 
14.0 


9.5 
9.5 


17.0 
17.0 







Pins not listed are left open ForMC310. connect pin 4 to pin 5 for all tests ®lnput voltaje is adjusted to obtain dV -NOR'VdVi.- 0. 
® Current test conditions: no load = 0; full load = -2.5 mAdc ±5%. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

-5 60 











a 2U 
o 

i 

S 10 







_ - 


^ n 


==-=-= 









n, FAN-OUT 



"MOR" 



n, FAN-OUT 



55°C and +25°C 

+125°C 



DUAL 3-INPUT GATE 



MC312A 

Dual 3-input gate that provides the positive logic 
"NOR" function, and features an internal bias 
driver. This gate is available without bias driver 
as MC312. 



MECL MC300 series 



■ 




SWITCHING TIME TEST CIRCUIT 



UNIT UNDER TEST 




-5.2 V 
INPUT PULSE t, AND t» = 6 ±2 ns 



2N709 
2kQ^ 

TO TEKTRONIX ! ^ ~*N>-0 | 

U. 567 -J ID > n 

OR EQUIVALENT [ L — " \ 

Stray capacitance introduced by the test jig: -j )— X 

Cs = !n + 12) pf where n = number of fan-outs. 



L --' 



PROPAGATION DELAY 



f— Bi« I— Bo., 



tdiH 



M 



■ r 50% 



RISE AND FALL TIME 



-90% 
-10% 



l-t. 



TYPICAL INPUT CHARACTERISTICS 

0.1 



T 




1 
25° p 
















L_ 


























1/3" 


V 






'1" 














C 


ONDUCTION 














RE 


(ill) 


1 




TRANSITU 


)N / 






























| 
















CUTOFF 


III 


1.7 


>k 








"0 


7R 

-J 


ttiiu 


N/ 









1.6 1.4 1.2 1.0 0.8 
e iB (0.1V/DIV) 



0.6 



TYPICAL OUTPUT CHARACTERISTICS 



1 2 














— i 

T 




1 
















1 




^§ 1 




1 1/24 i 


i 




1/24 a 




5| 1 






| 






I 






1 

2 — ° 






L"°" 






"1" 
















































T ' 






















2 


































V 


ik 



2.0 1.6 



1.2 0.8 0.4 
.(0.2V/DIV) 



MC312A (continued) 



ELECTRICAL CHARACTERISTICS 



I 



Temperature | + 125 „ c 



Characteristic 



Power Supply Drain Current 



"HO*" Loflcal "I" 
Output Voltifa 



Test Conditions 
Vdc±1% 



Pin No 



"HOP" logical "0" 
Output Voltage 



V, m „ 

Pin No 



"NOR" Output Voltace Change 



"NOR" Saturation 
Breakpoint Voltage 



Switching Timet 
Propagation Delay Time 



Pin No 



Pin No 



1,2,6,7,8,9,10 



2,6,7,8,9,10 
1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 



1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 



1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 



"Tin 

Pin No 



1,2,7,8,9,10 
2,6,7,8,9,10 



1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 



1,2,7,8,9,10 
2,6,7,8,9,10 
1,2,7,8,9,10 
2,6,7,8,9,10 

1,2,7,8,9,10 
2,6,7,8,9,10 

1,2,7,8,9,10 
2,6,7,8,9,10 



l L 

Pin No 



6® 
7© 
8© 
1© 
9® 
10® 



Ground 

Pin No 



Symbol 

Pin No 
in( ) 



It (2) 



ln(l) 

lio C6) 

li.<7> 
li. (8) 
li» (9) 
U (10) 



Vi(5) 
Vi(5) 
Vi (5) 
Vi(4) 
Vi(4) 
V.<4) 



V«(5) 
V<(5) 
V.(5) 
V«(4) 
V.(4) 
V.(4) 



AVi (5) 
AVi (4) 



V,(5) 
Vi(5) 
Vi(5) 
Vi(4) 
Vi(4) 
Vi(4) 



Test Limits 



-55°C 



Min 



U, (5) 
tdi (4) 
to (5) 
te(4) 

tr(5) 
tr(4) 

tf (5) 

ti(4) 



Max Min 



-0.055 
-0.055 



Typ 



+25°C 



Max Min 



+125"C 



-0.055 
-0.055 



Max Typ 



Max Typ Max 



Max 



-0.060 
-0.060 



10.5 


7.5 


11.5 


10.5 


7.5 


11.5 


11.5 


10.0 


15.0 


11.5 


10.0 


15.0 


12.5 


11.5 


15.5 


12.5 


11.5 


15.5 


14.0 


11.5 


17.0 


14.0 


11.5 


17.0 



Pins not listed are left open. 

®lnput voltage is adjusted to obtain dv "NOR'VdV,. = 0. ©Current test conditions; no load = 0; full load = -2.5 mAdc ±5%. 



Unit 



Volts 
Volts 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 



_ 30 
3 








° 20 

s 

£ 10 
o 




- - : 


— - — - 


— J 


__. 


■ - — 













"NOR" 



55°C and +25°C 

+125°C 



QUAD 2-INPUT GATE 



MC313F 



MECL MC300 series 



Quad 2-input gate that provides the positive 
logic "NOR" function, and features an internal 
bias driver. 



VccO 4 



: 290 < 300 




300 S 




Vee63 



• 300 > 290 




I 



SWITCHING TIME TEST CIRCUIT 



*> 



~i_n).8 v 



50 Q< 




-5.2 V 
INPUT PULSE t AND tt = 6 ±2 ns 



Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



PROPAGATION DELAY 

1 ei„ J — 6 01 rt 

"NOR" -V -j* r ™ 



tdiH 



H-t d2 



RISE AND FALL TIME 

-e<, u t 




90% 
10% 



TY 

0.1 


»ICAL INPUT CHARACTERISTICS 




TYPICAL OUTPUT CHARACTERISTICS 


1 1 1 

T. - ?5°P 














l ou ,(0.5mA/DIV) 
- — SINK ! SOURCE — - 
















1 1 






































1 














1/37 k 




k "ifE 1 






1/2412 




1/24 Q 


















c 


0NDUCTI0N 






[ 






| 






















REGION 






L?" 






, T , 










TRANSITION 














































































/ 




































CUTOFF 


/l/1.75k 
1 1 




















I 








n 


_J — I — \S 
















>-~ 


-i 


J /2k- 


i 


6 


1 


4 


1 
e : 


2 

(0. 


1 

v/ 



DIV) 





8 





6 2 





1 


6 
e 


1 


2 

1.2 



I/O 


8 

V) 





4 






MC313F (continued) 



ELECTRICAL CHARACTERISTICS 



I 



©Test j;£° 
Temperature | + 125 . c 



Characteristic 



Power Supply Drain Current 



Test Conditions 
Vdc±1% 



Pin No 



'NOR" Logical "1" 
Output Voltage 



•NOR" Logical "0" 
Output Voltage 



"NOR" Output Voltage Ckaage 

(No load to full load) 



"NOR" Saturation 
Breakpoint Voltage 



v, m „ 

Pin No 



Pin No 



Switching Time 
Propagation Delay Time 



Pin No 



1,1,6,7,9,10,11,12,1* 



3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,9,10,11,12,14 
1,3,6,7,10,11,12,14 
1,3,6,7,9,11,12,14 
1,3,6,7,9,10,12,14 
1,3,6,7,9,10,11,14 
1.3,6.7,9,10.11,12 



3,6,7,9,10,11,12,14 
1,3,7,9.10,11.12,14 
1,3,6.9,10,11,12,14 
1,3,6,7,10,11,12,14 
1,3,6,7,9,11.12,14 
1,3,6,7,9,10,12,14 
1,3,6.7,9,10,11,14 
1,3,6,7,9,10,11,12 



Pin No 



Pin No 



3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,9,10,11,12,14 
1,3.6,7,10,11,12,14 
1,3,6,7,9,11,12,14 
1,3,6,7,9,10,12,14 
1,3,6,7,9,10,11,14 
1,3,6,7,9,10,11,12 



1,3,6,7,9,10,11,12,14 
1,3,6,7,9,10,11,12,14 
1,3,6,7,9,10,11,12,14 
1,3,6,7,9,10,11,12,14 



1,3,6,7,9,10,11,12,14 
1,3,6,7,9,10.11,12,14 
1,3,6,7,9,10,11,12,14 
1,3,6,7,9,10,11,12,14 



3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,7,10,11,12.14 

1,3,6,7,9,10,12,14 
3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,7,10,11,12,14 

1,3,6,7,9,10,12,14 
3,6,7,9,10.11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,7.10,11,12,14 

1,3,6,7,9,10.12,14 
3,6,7,9.10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,7,10,11,12,14 

1,3,6,7,9,10,12,14 



Ground 

Pin No 



1® 
7® 
10© 
12® 



2® 
5® 
8® 
13® 



Symbol 

Pin No 
in( ) 



Is (3) 

li"(l) 

li» (6) 
li- (7) 
If. (9) 
l.„ (10) 
li.(ll) 
li„(12) 
li. (14) 



Vi(2) 
Vi(5) 
Vi(5) 
V,(8) 
V,(8) 
V, (13) 
V. (13) 
Vi(2) 



V.(2) 
V4(5) 
M5> 
V«(8) 
V.(8) 
V4 (13) 
V« (13) 
V«(2) 



AV. (2) 
AV, (5) 
AV.(8) 
AVi (13) 



Test Limits 



-55°C 



Min 



Max 



V.(2) 
Vj(5) 
V3<8) 
Vi (13) 



tdi (2) 

tdi (5) 
tdi (8) 
tdi (13) 
ta(2) 
t<n(5) 
t<o(8) 
tdi (13) 

M2> 

tr(5) 

t-(8) 
tr (13) 

t.(2) 

tf(5) 

t.(8) 
tl (13) \ 



Typ 



+25°C 



Min 



Max 



Max 



Typ 



+125"C 



Min 



Max 



Max 



Max 

T4T - 



Pins not listed are left open ©Input voltage is adjusted to obtain dV "NOR"/dV;„ = 0. ©Current test conditions: no load = 0; full load = -2.5mAdc ±5%. 



Unit 



mAdc 
•uAdc 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 



_ 3U 










3 




















5 








— — - " 


o 21) 

z 
o 

§ 


— — - " 






i 10 


____» _ - ' 


^ mm 






£ 






















5 10 

n, FAN-OUT 




"NOR" 



5 10 

n, FAN-OUT 



-55°C and +25°C 

+125°C 



AC-COUPLED J-K FLIP-FLOP 



MECL MC300 series 



MC314 

High-speed ac-coupled J-K flip-flop with dc Set 
and Reset input for counter and shift register 
applications up to 30 MHz operation. 




TRANSFER CHARACTERISTICS 



-1.350 V 



^mp " Q -"* 



nor" "r" -under 
test: 






XY 
SCOPE 



T 



*F0R "Q" TESTS REVERSE "S" AND "R" CONNECTIONS 



FIGURE 1 -SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 
7 or J 




— -5.2V 



TO TEKTRONIX 
- 567 — 
OR EQUIVALENT 

■ f— ■ t r =6±2ns 
PW lIMnsmax «- 



"EITHER" OUTPUT- 
"EITHER" OUTPUT - 



-PW 100 ns max 
-td, 



I 



— 1» 



m 



FIGURE 2 - INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 



r 0.800 V min 



-l-i 



^J \ — F- ^BF- 



— tf = 6 ns max 



t, = 6 ns max -— 



I 



FIGURE 3 - SENSITIVITY (NO TOGGLE) 



• TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 
Bin or e ; „ s 




j>$-j MC306^T° 



EITHER OUTPUT TO "B" CHANNEL 
OF TEKTRONIX 567 SCOPE 



-1.465 V-i 



1—500 ns min— |— 200 ns — 



e inR min — j U- 

RESET — T— 1 JcT 

INPUT T J 

_i wiv -> 1 



1.550 V 
0.800 V min— ' r— 500 ns min— I 



-90% 
-10% 



QorQ- 



OUTPUT 
WAVEFORMS 



\m 



QorQ- 



IX 



FIGURE 4 -SENSITIVITY (TOGGLE) 




TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 



.-.UNIT-.-. 

:•: under:-: 
:-:-: test .-:-3 • 



EITHER OUTPUT TO "B" CHANNEL 
OF TEKTRONIX 567 SCOPE 



— I h - 19.5 ns max 



u 



-90% 
-10% 



MC314 (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vdc±1% 
















@Test / +'£e 

Temperature ^ + 125 o(; 


— 


-0.945 


-1.450 


-5.20 




-0.690 


-0.795 


-1.350 


-5.20 




— 


-0.655 


-1.300 


-5.20 




Characteristic 


V H 

Pin No 


Pin No 


v L 

Pin No 


Pin No 


dVi„ 

Pin No 


K 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+ 125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


— 


7,10 


_ 


1,2,6,8,9 


_ 


_ 


3 


UP) 


_ 


28.5 


_ 


28.5 


_ 


27.5 


mAdc 


Input Currant 


7 
8 
9 
10 


- 


- 


1,2,6,8,9,10 
1,2,6,7,9,10 
1,2,6,7,8.10 

1,2,6,7,8,9 


- 


- 


3 
3 
3 
3 


M7) 
li. (8) 
li.(9) 
li„(10) 


- 


- 


- 


100 

i 


- 


- 


fiMc 

J 


"a" Logical "1" 
Output Voltage 


_ 


_ 


6© 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(5) 


-0.825 


-0.945 


-0.690 


-0.795 


-0.525 


-0.655 


Vdc 


"0" Logical "0" 
Output Voltage 


_ 


_ 


1© 


2,6,7,8,9,10 


_ 


_ 


3 


Vi(5) 


-1.560 


-1.850 


-1.465 


-1.750 


-1.340 


-1.675 


Vdc 


"0." logical "1" 
Output Voltage 


_ 


_ 


1® 


2,6,7,8,9,10 


_ 


_ 


3 


V,(4) 


-0.825 


-0.945 


-0.690 


-0.795 


-0.525 


- 0.655 


Vdc 


"8" Logical "0" 
Output Voltage 


_ 


_ 


6© 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(4) 


-1.560 


-1.850 


-1.465 


-1.750 


-1.340 


-1.675 


Vdc 


"Q" Output Voltage Change 


- 


6 


- 


1,2,7,8,9,10 


- 


5® 


3 


AVi (5) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"Q" Output Voltage Change 


- 


1 


- 


2,6,7,8,9,10 


- 


4® 


3 


AV. (4) 


- 


-0.055 


- 


-0.055 


- 


-0.060 


Volts 


"Q" Saturation 
Breakpoint Voltage 


_ 


_ 


_ 


1,2,7,8,9,10 


6® 


_ 


3 


Vj(5) 


_ 


-0.50 


_ 


-0.65 


_ 


-0.75 


Vdc 


"Q" Saturation 
Breakpoint voltage 


_ 


_ 


_ 


2,6,7,8,9,10 


1® 


_ 


3 


V.(4) 


_ 


-0.50 


_ 


-0.65 


_ 


-0.75 


Vdc 


"0." or "a" Latch 
Voltage 


- 


_ 


- 


2,7,8,9,10 


1,6® 


_ 


3 


V. (1,6) 


-1.16 


-1.34 


-1.09 


-1.21 


-0.93 


-1.07 


Vdc 


Toggle Frequency 
(See Figures 1 and 2) 

Sensitivity (No Toggle) 

Sensitivity (Toggle) 

Switching Times 
Propagation Delay Tint 

Rise Time 
Fall Time 


Pulse 
In 


Pulse 

Out 


- 


1,2,6,9 

1,2,6,8,9 
1,2,6,7,10 

1,2,6,8,9 

1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 


- 


- 


3 

3 
3 

3 

3 
3 
3 
3 


fro, . 


_ 


_ 


30 


_ 


. 


. 


MHz 

I 


7,10 

7,10 
8,9 

7,10 

7,10 
7,10 
7,10 
7,10 


5 

4 
5 

4,5 

4,5 
4,5 
4,5 
4,5 






L * 








U, (4,5) 
tor (4,5) 
tr (4,5) 
t. (4,5) 






Typ 


Max 


Typ 


Max 


Typ 


Max 


11.0 
12.0 
11.5 
11.5 


16.0 
16.0 
16.0 
16.0 


12.0 
13.0 
12.5 
12.5 


16.0 
16.0 
16.0 
16.0 


14.0 
15.0 
15.0 
15.0 


24.0 
24.0 
26.0 
26.0 



Pins not listed are left open. 
(3) Apply momentary Vi m« to 



® Input voltage is adjusted to obtain dV^/dV,,, = 0. © Current test conditions : no load = 0; full load = —2.5 mAdc ±5%. 

set output, then Vi* for measurement. Input voltage is adjusted to obtain dVi /dV; n = qq. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

-a 30i 1 1 r3 -^ 60 




31) 











10 

n 




_— — - 


< ■ 










n, FAN-OUT 



-55°C and +25°C 
+125°C 



LINE DRIVER 



MC315 

Line driver for driving lines of 93 ohms or 

greater while providingthe positive logic "NOR" 
function and its complement simultaneously. 




6 6 66 67 08 

9 10 



EXPANDER 
INPUT 



61 62 

V 66 V EE 

TO MC304 
BIAS DRIVER 



MECL MC300 series 



I 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



UNIT UNDER TEST „ 



NOR" 




-5.2 V TO TEKTRONIX 
Vee 567 



fi +2 rK — SOnstyp— -f2 no 

—1 »l |» 6 _. ns 

~^i f— "90% V H = -t 

-| 1 50% 

— 1 / 10% V L = -1 



"OR" 



OR EQUIVALENT %mq 
— 50nstyp— -I ,-f2 



f=P h 



4" min 93 £2 COAX 



% 



"NOR" 



-0.725 ±0.070 V 
1.600 ±0.150 V 



—90% 
-50%- 
—10% 



m 



M 

-90% 

50% 

-10% 



ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vdc±1% 




















@ Test iSX 

Temperature j +12SO£ 


— 


-0.945 


-1.450 


-5.20 


-1.25 




-0.690 


-0.795 


-1.350 


-5.20 


-1.15- 




— 


-0.655 


-1.300 


-5.20 


-1.00 




Characteristic 


Vh 
Pin No 


Pin No 


Pin No 


V EE 

Pin No 


Pin No 


■l® 
Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


nit 


— 


55°C 


+25°C 


+125 C U 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Carrent 


— 


— 


— 


2,6,7,8 




4,5 


3 


U(2) 




45 












Inpat Current 


6 
7 
8 


5 


^ 


2,7,8 
2,6,8 
2,6,7 






3 
3 
3 


li. (6) 
l„ (7) 

l„ (8) 


= 


= 


- 


100 


- 


- w 


dc 


Oatpat Volute 


= 


^ 


6 
7 
8 


2,7,8 
2,6,8 
2,6,7 




4,5 
4,5 
4,5 


3 
3 
3 


Vi{6) 
Vi(7) 
V.(8) 


-0.805 


-0.945 
t 


-0.670 

T 


-0.795 


-0.505 

T 


-0.655 V 
t \ 


dc 


Oatpot Voltage 


^ 


6 
7 
8 


= 


2,7,8 
2,6,8 
2,6,7 




4,5 
4,5 

4,5 . 


3 
3 
3 


V4(6) 
V.(7) 
V«(8) 


-1.540 
t 


-1.850 
t 


-1.450 


-1.750 
t 


-1.320 
1 


-1.675 V 


dc 


"OR" Logical "1" 
Oatpet Voltage 


z 


6 
7 
8 


5 


2,7.8 
2,6,8 
2,6,7 




4,5 
4,5 
4,5 


3 
3 
3 


Vi(6) 
Vs(7) 
Vs(8) 


-0.805 

i 


-0.945 
t 


-0.670 
t 


-0.795 
t 


-0.505 
t 


-0.655 V 

t i 


dc 


"OH" Logical "0" 
Oatpat Vallate 


z 


jj 


6 
7 
8 


2,7,8 
2,6,8 
2,6,7 




4,5 
4,5 
4,5 


3 
3 
3 


Vj(6) 
V,(7) 
V,(8) 


-1.540 


-1.850 

T 


-1.450 
t 


-1.750 


-1.320 


-1.675 V 
f . 


dc 


Switching TIMS 

Propaption Delay Tine 

Hn Tlnw 
Fall Tlaw 


Pulse 
In 


Pulse 
Out 


= 


2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 | 




_ 


3 
3 
3 
3 
3 
3 
3 
3 


tdi(5) 
tdi(4) 
tdi (5) 
tdj (4) 

tr(5) 
tr(4) 

t.(5) 
tl(4) 


Typ 


Max 


Typ 


Max 


Typ 


Max 


s 


6 
6 
6 
6 
6 
6 
6 


5 
4 
5 

4 
5 

4 
5 

4 J 


10.0 
12.0 
12.0 
10.0 

13.0 
10.0 
15.0 
15.0 


20.0 

25.0 
25.0 
20.0 
25.0 
20.0 
35.0 
35.0 


10.0 
12.0 
12.0 
10.0 

13.0 
10.0 
15.0 
15.0 


20.0 

25.0 
25.0 
20.0 
25.0 
20.0 
35.0 
35.0 


15.0 
17.0 
13.0 
11.0 
16.0 
14.5 
20.0 
20.0 


30.0 n 

34.0 

30.0 

25.0 

31.0 

26.0 

40.0 

40.0 1 


Pins not listed are left open. ®Out 


>ut is loac 


ed with a 9 


-ohm resi 


tor. 

























LAMP DRIVER 



MECL MC300 series 



I 



MC316 

Lamp driver that provides "OR" or "NOR" logic 
depending on the bias arrangement used and is 
capable of driving 6V lamps. 




ELECTRICAL CHARACTERISTICS 





Test Conditions 






Vdc±1% 


mAdc 




Temperature \ +125 . c 


_ 


-0.945 


-1.450 


-5.20 


-1.25 


+6.0 


100 




-0.670 


-0.795 


-1.350 


-5.20 


-1.15 


+6.0 


100 







-0.655 


-1.300 


-5.20 


-1.00 


+6.0 


50 






Characteristic 


Vh 

Pin No 


V,™, 

Pin No 


Vl 

Pin No 


Vee 

Pin No 


v.. 

Pin No 


V C c 

Pin No 


l L ® 
Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55°C 


+25°C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


Powtr Supply Drain Currant 


_ 


4,5,6 


- 


2,7 


8 


10 


- 


3 


lc (10) 


- 


21.0 


- 


21.0 


- 


20.5 






- 


4,5,6 


- 


2,7 


8 


10 


- 


3 


It (2) 


- 


8.0 


- 


8.0 


- 


7.7 


mAdc 


Input Currant 


4 
5 

6 
7 
8 


- 


- 


2,5,6,7 
2,4,6,7 
2,4,5,7 
2,4,5,6 
2,4,5,7 


8 
8 
8 
8 
6 


10 

10 
10 
10 
10 


- 


3 
3 
3 
3 
3 


• i. (4) 
li.(5) 
li»(6) 
li»(7) 
l,„(8) 


- 


- 


- 


2 


00 


- 


- 




dc 


Output Voltage, Ltw 


- 


- 


6 

6 


2,4,5,7 
2,4,5,8 


8 
7 


10 
10 


9 
9 


3 
3 


Vol (9) 
Vot (9) 


- 


0.9 
0.9 


— 


1.0 
1.0 


- 


0.8 
0.8 




Output Voltage, Hifa 


- 


4 

5 
6 
6 


- 


2,5,6,7 
2,4,6,7 
2,4,5,7 
2,4,5,8 


8 
8 
8 
7 


10.9® 
10,9® 
10,9® 
10,9® 


- 


3 
3 
3 
3 


Voh(4) 
Voh(5) 
Voh(6) 
Voh(6) 


- 


- 


- 


5 


8 


- 


5.8 


V 


dc 



Pins not listed are left open. ©Pin 9 is connected to Vcc through a lOk-ohm resistor. 

®U specified for ambient temperature conditions. It = 100 mAdc at Tc = +125X is acceptable, requiring a heat sink. 



MECL-TO-SATURATED LOGIC 
TRANSLATOR 

MC317 



Level translator intended for converting non- 
saturated MECL signal levels to saturated logic 
levels; provides "OR" or "NOR" logic depend- 
ing on the bias arrangement used. 



MECL MC300 series 




I 



SWITCHING TEST CIRCUIT AND WAVEFORMS 




TO TEKTRONIX 567 OR EQUIVALENT 



O 



1N914 
DIODES 



INPUT PULSE TO 
UNIT UNDER TEST 



OUTPUT PULSE 
(SWITCH POSITION b) 



OUTPUT PULSE 
(SWITCH POSITION a) ' 



t r &t f = 6 ±2ns 



50%- 



-150 ns typ-i 



\ 



_/ V H = -0.745 ± 
-%■ V L = -1.575 ± 



0.055 V 
0.110 V 



f^ 



1.8V@-55°C 

5V@25°C 

1.25V@125°C 



ELECTRICAL CHARACTERISTICS 





Test Conditions 






Vdc±1% 


mAdc 




@Test /35 

Temperature \ + £° 


— 


-0.945 


-1.450 


-5.20 


-1.25 


+6.0 


10 




-0.690 


-0.795 


-1.350 


-5.20 


-1.15 


+6.0 


10 




— 


-0.655 


-1.300 


-5.20 


-1.00 


+6.0 


10 




Characteristic 


Vh 

Pin No 


Pin No 


Vl 

Pin No 


Pin No 


v» 

Pin No 


V C c 

Pin No 


II 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


-55*C 


+25 e C 


+125°C 


Min 


Max 


Min 


Max 


Min 


Max 


fewer Supply Drain Carreat 


- 


6 


— 


2.4,5,7 
2,4,5,6,7 


8 
8 


10 
10 


- 


3 
3 


lc(10) 
M2) 


- 


7.0 
7.0 


- 


7.0 
7.0 


- 


6.8 
6.8 


mAdc 
mAdc 


lapat Carreat 


4 
5 
6 
7 
8 


- 


- 


2,5,6,7 
2,4,6,7 
2,4,5,7 
2,4,5,8 
2,4,5,7 


8 
8 
8 
6 
6 


10 
10 
10 
10 

10 


- 


3 
3 
3 
3 
3 


li. (4) 
l™(5) 
M6) 
li.(7) 
li.(8) 


- 


- 


- 


200 

1 


- 


- 


liA 


c 


Oatpot Valtaga, Hlfk 


- 


- 


— 


2,4,5,6,7 
2,4,5,6,8 


8 
7 


10 
10 


- 


3 
3 


Voh(9) 
Voh(9) 


_ 


_ 


5.8 
5.8 


- 


- 


~ 


Vdc 
Vdc 


Oatpet Valtaga, Urn 


- 


4 
5 
6 
6 


- 


2,5,6,7 
2,4,6,7 
2,4,5,7 
2.4,5,8 


8 
8 
8 
7 


10 
10 
10 
10 


9 
9 
9 
9 


3 
3 
3 
3 


Vol (9) 
Vol (9) 
Vol (9) 
Vol (9) 


- 


0.45 

1 


~ 


0.45 

J 


- 


0.50 

J 


Vdc 

1 


Swltcaiat Tlawt 
Tara-OaTim 

Tare-Off Thaa 


Pulse 
In 


Pulse 
Out 


= 


2,4,5,7 
2,4,5,7 

2,4,5,7 
2,4,5,7 


8 
6 

8 
6 


10 
10 

10 
10 


~ 


3 

3 

3 
3 


to. 

t» 

Uh 
Uh 


Typ 


Max 


Typ 


Max 


Typ 


Max 




6 
8 

6 
8 


9 
9 

• 


27.5 
27,5 

25.0 
25.0 


40.0 
40.0 

40.0 
40.0 


27.5 
27.5 

26.0 
26.0 


35.0 
35.0 

35.0 
35.0 


29.5 
29.5 

27.0 
27.0 


35.0 
35.0 

40.0 
40.0 


1 





I 



SATURATED LOGIC-TO-MECL 
DUAL TRANSLATOR 

MC318 



Level translator intended for converting satu- 
rated logic levels to non-saturated MECL signal 
levels. 



MECL MC300 series 




SWITCHING CHARACTERISTICS AND WAVEFORMS 



,-TT 



UNIT UNDER TEST 




TO TEKTRONIX — 
567 OR EQUIVALENT 



\ / |+1.8V@-55°C 

-\ f -H.5V@25°C 

\ I I +1.25V@125°C 

— | td. I— H *J2 K^ 

e«* =1 W — 9()% 

- , J — 50% 

- \ -+ — 10% 

— -IP" Hi— 1 ' 



ELECTRICAL CHARACTERISTICS 





Test Conditions 














Vdc±1% 




„ T . / -55'C 


+0.45 


+5.0 


-5.20 


+6.0 




©Test | +25 „ c 


+0.45 


+5.0 


-5.20 


+6.0 




Temperature \ + 125 o C 


+0.45 


+5.0 


-5.20 


+6.0 




Characteristic 


V 

Pin No 


V 

Pin No 


Pin No 


Vcc 

Pin No 


Ground 

Pin No 


Symbol 
Pin No 
in C ) 


Test Limits 


Unit 


-55°C 


+25°C 


+125"C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Brain Current 


= 


Z 


2 
2 


7 
7 


3 
3 


lc(7) 
U (2) 


— 


4.0 
24.0 


— 


4.0 

24.0 




3.9 
23.3 


mAdc 
mAdc 


Input Load Current 


= 


— 


2 
2 
2 
2 


7 
7 
7 
7 


3,5 
3,6 
3,9 
3,10 


M5> 
ll(6) 
It (9) 
ll (10) 


- 


- 


- 


I 


— 


3 


1 


Input Reverse Current 


— 


— 


2 
2 
2 
2 


5,7 
6,7 
7,9 
7,10 


3,6 
3,5 
3,10 
3,9 


In (5) 
l« (6) 
In (9) 
In (10) 


z 


- 


- 


0.5 

\ 


- 


1 


1 


"OR" logical "1" 
Output Voltage 


— 


5 
6 
9 
10 


2 
2 
2 
2 


7 
7 
7 
7 


3 
3 
3 
3 


Vs(4) 
Vs(4) 
Vs(l) 
Vs(l) 


-0.825 

1 


-0.945 

\ 


-0.690 

\ 


-0.795 

1 


I 


\ 


\ 


"OR" Logical "0" 
Output Voltage 


5 
6 
9 


- 


2 

2 
2 


7 
7 
7 
7 


3 
3 
3 
3 


Vi(4) 
V.(4) 
Vi(l) 
Vi(l) 


-1.560 

1 


-1.850 

1 


-1.465 

1 


-1.750 

\ 


-1.340 

1 


-1.675 

1 


\ 


Bias Voltage 
Output Current 




- 


2 


7 


3 


Vn (8) 


-1.19 

T 


-1.32 
1 


-1.09 

T 


-1.22 


-0.95 
\ 


-1.08 


Vdc 
T 


Switching Times 
Propagation Delay Time 

Rist Time 
Fall Time 


Pulse 
In 


Pulse 
Out 


2 
2 

2 
2 

2 
2 

2 
2 


; 


3 
3 

3 
3 

3 
3 

3 

1 


U, (4) 
tdi (1) 
to (4) 
tad) 
t, (4) 

| tr (1) 

1 tf (4) 

1 tf (1) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




16.5 
16.5 

13.0 
13.0 

8.0 
8.0 

8.0 
8.0 


27.0 
27.0 

20.0 
20.0 

15.0 
15.0 

14.0 
14.0 


15.0 
15.0 

15.5 
15.5 

7.0 
7.0 

7.5 
7.5 


23.0 
23.0 

23.0 
23.0 

13.0 
13.0 

13.0 
13.0 


19.0 
19.0 
20.0 
20.0 

9.5 
9.S 

10.0 
10.0 


28.0 
28.0 
31.0 
31.0 

16.0 
16.0 

17.0 
17.0 


5 
9 

5 
9 

5 
9 

5 
9 


4 
1 

4 

1 

4 

1 

4 
1 




' 



Pins not listed are left open. 



MECL 



MC350 SERIES 



I 



INDEX 



Functions and Characteristics 




Logic Description 




General Information 




Circuit Description 




Definitions 




Packages 




Worst-Case Transfer Characteristics 


Maximum Ratings 




Noise Margins 




DEVICE SPECIFICATIONS 


MC351 


5- In put Gate 


MC352A 


R-S Flip-Flop 


MC353 


Half-Adder 


MC354 


Bias Driver 


MC355 


Gate Expander 


MC356 


3- In put Gate 


MC357 


3-lnput Gate 


MC358A 


AC-Coupled J-K Flip-Flop 


MC359 


Dual 2-lnputGate 


MC360 


Dual 2-lnput Gate 


MC361 


Dual 2-lnput Gate 


MC362A 


Dual 3-lnput Gate 


MC363F 


Quad 2-lnput Gate 


MC364 


AC-Coupled J-K Flip-Flop 


MC365 


Line Driver 


MC366 


Lamp Driver 


MC367 


MECL to Saturated Logic Translator 


MC368 


Saturated Logic to MECL Translator 


MC369F 


Dual 4-lnput Clock Driver/High-Speed Gate 


MC369G 


Dual 2-lnput Clock Driver/High-Speed Gate 



I 



FUNCTIONS AND CHARACTERISTICS 



V CC = 0, V EE = -5.2 V, T A = 25 c 



Function 


Type® 


DC Output 

Loading Factor 

Each Output 


Propagation 
Delay 

tpd 
nstyp 


Total Power 
Dissipation 
mW typ/pkg 


Case 



GATES 
















5-lnput OR/NOR Gate 


MC351 


25 


7.5 


37 


602B.606 


3-lnput OR/NOR Gate 


MC356 






7.5 


37 






3-lnput OR/NOR Gate 


MC357 






7.5 


15 






Dual 2-lnput NOR Gate 


MC359 






7.0 


54 






Dual 2-lnput NOR Gate 


MC360 






7.0 


54 






Dual 2-lnput NOR Gate 


MC361 






7.0 


41 






Dual 3-lnput NOR Gate 


MC362A 












i 


(With Internal Bias) 






' 


7.5 


70 


' 


Quad 2-lnput NOR Gate 


MC363F 


\ 


7.0 


125 


607 


Dual 4-lnput High-Speed Gate 


MC369F 


100 


3.0 


250 


607 


Dual 2-lnput High-Speed Gate 


MC369G 


100 


3.0 


250 


602B 



FLIP-FLOPS 



HALF-ADDER 



GATE EXPANDER 



5-lnput Gate Expander 



MC355 



DRIVERS 



TRANSLATORS 



4.5 



R-S Flip-Flop 


MC352A 


25 


11 


42 


602B.606 


AC-Coupled J-K Flip-Flop 


MC358A 


I 


8.5 


87 


i 


AC-Coupled J-K Flip-Flop 


MC364 


12 


118 



Half-Adder 


MC353 


25 


7.5 


63 


602B.606 



602B.606 



Bias Driver 


MC354 


25 


- 


18 


602B.606 


Line Driver 


MC365 


- 


14 


270(2) 


1 


Lamp Driver 


MC366 


- 


- 


135 


T 


Dual 4-lnput Clock Driver 


MC369F 


100 


3.0 


250 


607 


Dual 2-lnput Clock Driver 


MC369G 


100 


3.0 


250 


602B 



Level Translator — 

MECL to Saturated Logic 

Level Translator — 

Saturated Logic to MECL 


MC367 
MC368 


7 (DTD 
25 (MECL) 


27.5 
17 


63 
105 


602B.606 
602B,606 



® G suffix denotes Metal Can, F suffix denotes Flat Package, (i.e., MC351G = Metal Can, MC351F = Flat Package.) 
© With 50-ohm load (each side) 



LOGIC DESCRIPTION 



MECL MC350 series 



POSITIVE LOGIC: V H is a logical "1", V L is a logical "0" 
NEGATIVE LOGIC: V„ is a logical "0", V L is a logical "1" 



The logic diagrams shown describe the circuits of 
the MC350 line and permit quick selection of those cir- 
cuits required for the implementation of this particular 
logic system. Pertinent information such as logic equa- 
tions, typical time delay, typical power dissipation, and 
truth tables is provided to show line compatibility. Pack- 
age pin numbers and fan-in and fan-out for each device 
are specified on each logic diagram. The numbers at the 



ends of the terminals are package pin numbers. The 
numbers in parentheses indicate ac loading factors at 
each terminal. 

MECL circuits require a bias voltage which, for 
best results, should be obtained from a regulated, 
temperature-compensated, bias supply. A bias 
driver, type MC354, is included in the MECL line to 
provide this function when the bias driver is not 
contained in the logic element. Specifications for 
the bias driver are included in this section of the 
Data Book. 
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MC352A- R-S FLIP-FLOP 



(1)6 

(1)7 
(1)9 

(1)10 



IU 



(15) 
-5 



-4 
(15) 



E \ 


R 


s 


Q"+' 







1 


1 


' 


V - 10.5 ns 
P D = 42 mW 


1 














Q" 


1 


1 


N.D. 



DC Set-Reset flip-flop with expandable input 
and buffered outputs. This flip-flop is avail- 
able without buffered outputs as MC352. 



MC351 - 5-INPUT GATE 



(1)6 



(1)10 



(1)7 



5 = 6 + 7 + 8 + 9+ 10 
4 = 6 + 7 + 8 + 9 + 10 



t„, = 7.5 ns 
P D = 37 mW 



Provides the positive logic "NOR" function 
and its complement simultaneously. 



(1)6 
(1)7 
(1)8 

9,10- 



MC356-3-INPUTGATE 



(15) 



A 



5=6+7+ 



-4 = 6 + 7 + i 
(15) 



tdi = 7.0 ns 
P D = 37 mW 



Provides the positive logic "NOR" function 
and its complement simultaneously. 



MC358A- AC-COUPLED J-K FLIP-FLOP 



CLOCKED J-K OPERATION 



Js 


Ks 


Co 0"+' 


* 


<t> 





Q" 








1 


C 





1 


1 


1 


1 





1 





1 


1 


1 


0- 



(1)9K- 
(1)7J- 



(3)8C 



_ 1U F K 

c„-*- 7 



(15) 
-Q5 



■Q4 
(15) 



MC364- AC-COUPLED J-K FLIP-FLOP 



CLOCKED J-K OPERATION 



J 


K 


c 


Qn+' 


* 


* 





0- 








1 


0" 





1 


1 


1 


1 





1 





1 


1 


1 


ff 



(1)9K- 
(1)77- 



(3)8C, 



.'!□ 



(15) 
-Q5 



-Q4 
(15) 



The J s and_K s inputs refer to logic levels 
while the Co input refers to dynamic logic 
swings. The l s and K s inputs would be 
changed to a logical "1" only while the C D 
input is in a logic "1" state. {E D maximum 
"1" level = V cc - 0.6 volts) 



R-S OPERATION 






1 


1 


1 














0" 


1 


1 


N.D. 



(1)6S 




(15) 
0.5 

Q4 

(15) 





1 


1 


(1)6S 

(1)1R 




(15) 


1 










(1)1R 








0" 




1 


1 


N.0. 


Q4 

(15) 



V = 7.5 ns 
P D = 87 mW 

AC-Coupled J-K flip-flop with dc Set and Re- 
set inputs and buffered outputs for counter 
and shift register applications up to 15 MHz. 



MC357-3-INPUTGATE 



(1)6 
(1)7 
(1) 

9,10- 



—A ^>©- 5 = 6 + 7 + 8 

— ■) ^ A- 4 = 6 + 7 + 



A 1 



tdi = 7.0 ns 
P„ = 15 mW 



(15) 



*No pull-down resistors 



Provides the positive logic "NOR" 
function and its complement simultane- 
ously. Same as MC356, with pull-down 
resistors omitted, permitting a reduc- 
tion of power dissipation (see sche- 
matic diagram on the data sheet). 



The! and K inputs refer to logic levels while 
the Cp input refers to dynamic logic swings. 
The T and R inputs should be changed to a 
logical "1" only while the Co input is in a 
logic "1" state. (C D maximum "1" level = 
V cc - 0.6 volts) 



R-S OPERATION 



U = 12 ns 
P = 118 mW 

High-speed ac-coupled J-K flip-flop with dc 
Set and Reset inputs for counter and shift 
register applications up to 30 MHz operation. 



MC359- DUAL 2-INPUT GATE 



(1)7 

(1)8 
(1)9 

(1)10 



tj, = 6.5 ns 

P„ = 27 mW/gate 



(15) 

6 = 7 + 8 



5 = 9 + 10 
(15) 



Provides the positive logic "NOR" function. 



LOGIC DESCRIPTION (continued) 
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MC360- DUAL 2-INPUT GATE 



(1)7 
(1)8 
(1)9 
(1)10 



(15) 

6 = 7 + i 



"Optional pull-down resistor. 
If resistor is desired, connect 
pin 4 to pin 5. 

tj, = 6.5 ns P„ = 27 mW/gate 

Provides the positive logic "NOR" 
function. Same as MC359 with one out- 
put pull-down resistor optional (see 
schematic diagram on the data sheet). 



MC363F- QUAD 2-INPUT GATE 



(i) 
(l) 

(1)9 
(1)10 
(1) 
(1) 
(1)14 

(1) 



4 \ \ (15) 



6 + 7 



(15) 

8 = 9 + 10 



14+ 1 



t,,, = 6.5 ns 



31 mW/gate 



Provides the positive logic "NOR" function, 
and features an internal bias driver. 



MC369G - HIGH-SPEED CLOCK DRIVER 
OR DUAL 2-INPUT GATE 

(15) 
(2)5 — \ ^9 4=5 + 6 



(2)6 



(2)9 
(2)10 



(15 

, (H 



5 + 6 



9+10 



8 = 9 + 10 
(15) 



tj, = 3ns 

P D = 125 mW/gate 



Provides the positive logic "NOR" function 
and its complement simultaneously. 



MC367- LEVEL TRANSLATOR 



(MECL 2) 4 
(MECL2)5 
(MECL 2)6 

(MECL 2) 7 
(MECL 2) 8 



(DTL 7) 



MC361- DUAL 2-INPUT GATE 




(1)10 



•Optional pull-down resistor 
If resistor is desired, connect 
pin 4 to pin 5 or pin 6. 

P D = 21 mW/gate 

Provides the positive logic "NOR" 
function. Same as MC359 with one out- 
put pull-down resistor omitted and the 
second optional (see schematic diagram 
on the data sheet). 



tj, = 6.5 ns 



MC365- LINE DRIVER 



(50 Si LINE) 




9=4+5+6 



(DTL 7) 
9 = 7 + 1 



MC362A- DUAL 3-INPUT GATE 



(1)6 
(1)7 
(1)8 

(1)9 
(1)10 
1l)l 



(15) 

5=6+7+8 



4 = 9 + 10 + 1 
(15) 



t^ = 7.5 ns 

P„ = 35 mW/gate 



Provides the positive logic "NOR" function, 
and features an internal bias driver. This gate 
without the bias driver is available as the 
MC362. 



MC369F - HIGH-SPEED CLOCK DRIVER 
OR DUAL 4-INPUT GATE 

(15) 



tj, = 14 ns 

p„ = 270 mW (with 50 n load) 

Drives lines of 50 ohms or greater while pro- 
viding the positive logic "NOR" function and 
its complement simultaneously. 



MC353- HALF-ADDER 



(15) 

6 "CARRY" = AB = 
(15) 10 - 9 _ 

5 "NOR" = AB = 8 • 7 

(15) 
4 "SUM" = AB + AB = 
(10 -7) + (8 -9) 



td, = 7 ns 

P D = 63 mW 

Provides the "SUM", "CARRY", and "NOR" 
functions simultaneously. If complement in- 
puts are not used, an undefined state can 
occur. 




V = 30 ns 
P„ = 63 mW 

Intended for converting non-saturated MECL 
signal levels to saturated logic levels. Posi- 
tive "NOR" function is obtained by applying 
V m to pin 7 or 8, with pins 4, 5, and 6 used 
as inputs. Positive "OR" is obtained by ap- 
plying V„ to pin 4, 5, or 6, with pins 7 and 8 
used as inputs. 



(MECL_15)_ 
4 = 5 + 6 



(MECL_15)_ 
1 = 9 + 10 



MC368- LEVEL TRANSLATOR 

(DTL 8) 5 

(DTL 8) 6 
(DTL8)9 

(DTL 8) 10 

tj, = 17 ns 
P„ = 105 mW 

Intended for converting saturated logic lev- 
els to non-saturated MECL signal levels. By 
applying DTL input logic levels as defined by 
logical "0" at 0.4 V and logical "1" at 5.0 V, 
corresponding MECL outputs are obtained as 
defined by logical "0" at - 1.55 V and logi- 
cal "1" at -0.75 V. 




Provides the positive logic "NOR" function 
and its complement simultaneously. 



MC366- LAMP DRIVER 



(1)4 
(1)5 
(1)6 

(1)7 

(1)8 



(10 mA) 
9=4+5+6 



(10 mA) 

9 = 7+8 



P D = 135 mW 

Capable of driving 6-volt lamps. Positive 
"NOR" function is obtained by applying V„ 
to pin 4, 5, or 6, with pins 7 and 8 used as 
inputs. Positive "OR" is obtained by apply- 
ing V n to pin 7 or 8, with pins 4, 5, and 6 
used as inputs. 



MC355-5-INPUT EXPANDER 




(1)10 



tj, = 5 ns 



For use with the MC352A, MC356, MC357, 
and MC365. Each expander unit increases 
the fan-in of the basic gate by five. For high- 
est performance, a maximum of three ex- 
pander units per gate is recommended. 



GENERAL INFORMATION 



MECL MC350 series 



CIRCUIT DESCRIPTION 



The MECL line of monolithic integrated logic 
circuits was designed as a non-saturating form of 
logic which eliminates transistor storage time as a 
speed limiting characteristic, and permits extremely 
high-speed operation. 

The typical MECL circuit comprises a differential- 
amplifier input, with emitter-follower output to re- 
store dc levels. High fan-out operation is possible be- 
cause of the high input impedance of the differential 
amplifier and the low output impedance of the emit- 
ter followers. Power-supply noise is virtually elimi- 
nated by the nearly constant current drain of the dif- 
ferential amplifier, even during the transition period. 
Basic gate design provides for simultaneous output 
of both the function and its complement. 

POWER-SUPPLY CONNECTIONS 

Any one of the power supply nodes, Vgg, Vqq, 
or Vee may be used as ground; however, the manu- 
facturer has found it most convenient to ground the 
'v'cc noc 'e. insuchacase: Vcc = 0, Vge = — 1.15 V, 
Vee = —5.2 V, as shown in the schematic diagram 
above. 



Dynamic logic refers to a change of logic states. 
Dynamic "0" is a negative going voltage excursion 
and a dynamic "1" is a positive going voltage excur- 
sion. 

CIRCUIT OPERATION 

Afixed biasof -1 .15 volts is applied to the "bias in- 
put"ofthedifferential amplifier and the logic signalsare 
applied to the "signal input". If a logical "0" is ap- 
plied, the current through Re is supplied by the fixed- 
biased transistor. A drop of 800 mV occurs across 
RC2- The OR output then is -1.55 V, or one VgE- 
drop below 800 mV. Since no current flows in the 
"signal input" transistor, the NOR output is a VgE- 
drop below ground, or -0.75 volts. When a logical 
"1" level is applied to the "signal input", the current 
through Rq2 is switched to the "signal input" tran- 
sistor and a drop of 800 m V occurs across Rd. The 
OR output then goes to -0.75 volts and the NOR 
output goes to —1.55 volts. 

Note: Any unused input should be connected to Vee- 
BIAS VOLTAGE SOURCE 



I 



SYSTEM LOGIC SPECIFICATIONS 

The output logic swing of 0.8 V then varies from 
a low state of V|_ = -1.55 V to a high state of Vh = 
—0.75 V with respect to ground. 

Positive logic is used when reference is made to 
logical "0's" or "1's". Then 



"0" = -1.55 V 
"1" = -0.75 V 



typical 



The bias voltage applied to the bias input is ob- 
tained from a regulated, temperature-compensated 
bias driver, type MC354. The temperature charac- 
teristics of the bias driver compensate for any varia- 
tions in circuit operating point over the temperature 
range or supply voltage changes, to insure that the 
threshold point is always in the center of the transi- 
tion region. The bias driver can be used to drive up 
to 25 logic elements and should be employed for all 
elements except those with built-in bias networks. 



DIFFERENTIAL 
AMPLIFIER 



BASIC MECL GATE CIRCUIT 

V cc = GND. 9 



LOGICAL "1" = 
-0.75 V 

LOGICAL "0" = 
-1.55 V 



SIGNAL INPUT 



BIAS INPUT 
Vbb = 
-1.15 Vdc 



RC2 



EMITTER 
FOLLOWER 



< 



< 



< 



"NOR" 
OUTPUT 



:r 



FOR LOGICAL "1" INPUT, "NOR" OUTPUT = -1.55 V 
"OR" OUTPUT = -0.75 V 

FOR LOGICAL "0" INPUT, "NOR" OUTPUT = -0.75 V 
"OR" OUTPUT = -1.55 V 



"OR" 
OUTPUT 



GENERAL INFORMATION (continued) 



DEFINITIONS 



I 



ej n AC signal applied to the input 
e out AC signal at the output 
lc Amount of current drawn from the positive 
power supply by the test unit 

'CEX Total collector leakage current exhibited by 
the gate expander when all inputs are at the 
negative supply potential 

Ig Amount of current drawn from the test unit 
by the negative power supply 

l- m Current drawn by the input of the test unit 
when a logical "1 " (Vh> is applied to the input 

l|_ Current drawn from a node when that node 
is at ground potential 

t^ Time required for the output pulse to reach 
the 50% point of its leading edge when refer- 
enced to the 50% point of the input pulse 
leading edge 

td2 Time required for the output pulse to reach 
the 50% point of its trailing edge when refer- 
enced to the 50% point of the input pulse 
trailing edge 

tdf Time required for a flip-flop output to reach 
the 50% point of its negative going edge when 
referenced to the 50% point of the input pulse 
leading edge 

tfj,- Time required for a flip-flop output to reach 
the 50% point of its positive going edge when 
referenced to the 50% point of the input pulse 
leading edge 

tf Time required for the output pulse to go more 
negative from its 90% point to its 10% point 



t r Time required for the output pulse to go more 
positive from its 10% point to its 90% point 

V-| "NOR" output voltage — logical "1" level out- 
put voltage when a logical "0" level (V|_) is 
applied to the input 

V2 "OR" output voltage — logical "0" level out- 
put voltage when a logical "0" level (V|_) is 
applied to the input 

V3 Saturation breakpoint voltage which corres- 
ponds to the "NOR" output characteristic 
where the rate of change in the output voltage 
to the rate of change in input voltage is zero 

V4 "NOR" output voltage - logical "0" level 
output voltage when a logical "1" level 
(V1 max ) level is applied to the input 

V5 "OR" output voltage — logical "1" level out- 
put voltage when a logical "1" (V1 max) ^el 
is applied to the input 

Vg Output latch voltage — input voltage to a flip- 
flop which causes the output voltage to change 
from a logical "1 " level to a logical "0" level 
and corresponds to the point where the rate 
of change in the output voltage to the rate of 
the input voltage approaches infinity 

Vh Logical "1 " input voltage 

V L Logical "0" input voltage 

Vqh High-level output voltage when the saturated 
logic circuit output is in an ' off" condition 



vol 



aV 5 



Low-level output voltage when the saturated 
logic output circuit is in an "on" condition 

Change in the "1 " level output voltage as the 
load is varied from no load to full load 



PACKAGES 

All MECL integrated circuits are available in both the 
TO-91, 10-lead flat package and the 10-lead metal 
package. To order the flat package, add suffix "F" to 
basic type number; to order metal package, add suffix 
"G". 



Exceptions: Types MC363F and MC369F are avail- 
able only in the TO-86, 14-lead flat pack- 
age; type MC369G is available only in 
the metal package. 



G SUFFIX 

METAL PACKAGE 

CASE 602B PJ°5 




MC355 - Pin 5 connected to case .„ 

All other types - Pin 2 connected to case —J I— M& 



F SUFFIX 

CERAMIC PACKAGE 

CASE 606 

TO-91 




in 



0.045 
0.055 



Lead 1 identified by color dot 
or by shoulder on pin. 

All pins electrically 
isolated from package. 





1 
0.240 
5160" 

t 


ill 

0.240 
■"" 0.290 


0.250 
MIN 

"1 



F SUFFIX 

CERAMIC PACKAGE , 

CASE 607 4= 

TO-86 

0003 
0.006 





Lead 1 identified by color dot 
or by elbow on pin. 



All pins electrically 
isolated trom package. 



Ill 


0.250 
MIN 


+ 


J • 
0.240 

bias 

1 1 


III 

0.240 __ 
r 0-Z75 1 


1 0.250 
MIN 

T 



GENERAL INFORMATION (continued) 



WORST- CASE 
TRANSFER CHARACTERISTICS 

The following graphs show minimum and maximum limits of major 
parameters associated with the transfer characteristics of the MECL line. 
Min-Max limits, given at three different temperatures can be interpreted for 
design purposes as 10% to 90% spreads at all points on the curve except 
for guaranteed points in the Electrical Characteristics tables. 



DEFINITIONS 



-1.350 
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X XY 
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MAXIMUM RATINGS 



Characteristic 



Symbol Ratine 



Ratings above which device life may be impaired: 



Power Supply Voltage (V cc = 0) 



Base Input Voltage (V cc = 0) 



Output Source Current 



Storage Temperature Range 



T,„ 



Vdc to V EE 



-65 to +150 



Unit 



Vdc 



Vdc 



mAdc 



Recommended maximum ratings above which performance may be 
degraded : 



I 



Operating Temperature Range 


T A 


to +75 


°C 


AC Fan-In (Expandable Gates) 


m 


18 


- 


AC Fan-Out* (Gates and Flip-Flops) 


n 


15 


- 



Although a minimum dc fan-out of 25 is guaranteed in each electrical specifi- 
cation, it is recommended that the maximum ac fan-out of 15 be used for 
high-speed operation. 
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NOISE MARGINS (90 PERCENTILE) 

The following graphs show worst-case Noise Margins as a function 
of temperature and fan-out. Top graph illustrates the advantage gained 
through use of MC354 bias driver, as compared with non-compensated fixed 
bias source, bottom. 

Note: Any unused input should be connected to V EE . 

















USING MC354 
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"1" FAN-OUT =1 
"1" FAN-OUT = 15 
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TEMPERATURE (°C) 



USING FIXED V BB of -1.15 V 




25 50 

TEMPERATURE (°C) 



5-INPUT GATE 



I 



MC351 

A 5-input gate that provides the positive logic 
"OR" function and its complement simulta- 
neously. 
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TYPICAL INPUT CHARACTERISTICS 
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MECL MC350 series 



SWITCHING TIME TEST CIRCUIT 



ri_p).8v 




2N709 
2kfi 

567 ♦" p J.^11 

Stray capacitance introduced by the test jig: ^j 2.*} 

C s = (n + 12) pF where n = number of fan-outs. i_ ^~"° 



50 n 



INPUT PULSE t r AND t, = 6 ±2 ns 



PROPAGATION DELAY 

tj, — I U- — 



RISE AND FALL TIME 



■-50% 



-90% 
-10% 



I Bin /- <=ou* 



50% 
h-tdi 



td.-H 
TYPICAL OUTPUT CHARACTERISTICS 



1 * 












I 1 
1 T 


_ 


1 
25°C- 












I 


1 




O 






1/24S" 




| 1/24 Q 




Q O 






| 




1 






i 

5 — ° 






l"0" 




1"!" 


























2*^ 












































1 

2 








































2 


.0 


1 


6 


1 


.2 





8 


U 


4 






e ou) (02V/DIV) 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 
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"NOR" OUTPUT 



0°C and +25°C 
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MC351 (continued) 



ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vdc±1% 
















@Test /+«£ 

Temperature \l„£ 


— 


-0.850 


-1.350 


-5.20 


-1.18 




-0.67C 


-0.795 


-1.350 


-5.20 


-1.1 






— 


-0.725 


-1.350 


-5.20 


-1.0! 




Characteristic 


Pin No 


Pin No 


Pin No 


Pin No 


v. 

Pin No 


dV in 

Pin No 


II 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Input Current 


6 

7 
8 
9 
10 


Z 


: : 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
l 
l 


— 


= 


3 
3 
3 
3 
3 


Ie(2) 
li. (6) 

l..(7) 

li. (8) 
li.(9) 
li. (10) 


z 


9.25 


z 


8.85 
100 

J 


- 


8.1 


mAdc 
/iAdc 

J 


Output Voltage 


Z 


= 


6 
7 
8 
9 
10 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 

l 
l 
l 


- 


— 


3 
3 
3 
3 
3 


V.(5) 
Vi(5) 
Vi(5) 
MS) 
Vi(5) 


-0.715 

J 


-0.850 

J 


-0.670 

1 


-0.795 

1 


-0.590 

1 


-0.725 

J 


Vdc 

J 


Output Voltage 


Z 


6 
7 
8 
9 
10 


- 


2,7,8,9,10 
2,6.8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
1 
l 


- 


— 


3 
3 
3 
3 
3 


V«(5) 
V.(5) 
V«(5) 
V«(5) 
V«(5) 


-1.510 

J 


-1.880 

1 


-1.465 

! 


-1.750 

J 


-1.395 

i 


-1.730 

| 


Vdc 

J 


Output Voltage 


Z 


6 
7 
8 
9 
10 


- 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
l 
l 


— 


— 


3 
3 
3 
3 
3 


Vs(4) 
Vs(4) 
Vs(4) 
Vs(4) 
Vs(4) 


-0.715 

1 


-0.850 

J 


-0.670 

1 


-0.795 

J 


-0.590 

I 


-0.725 

I 


Vdc 

| 


Output Voltage 


z 


~ 


6 
7 
8 
9 
10 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
1 
l 


- 


- 


3 
3 
3 
3 
3 


Vi(4) 
V*(4) 
Vi(4) 
V2(4) 
V!(4) 


-1.510 

1 


-1.880 

J 


-1.465 

i 


-1.750 

! 


-1.395 

1 


-1.730 

! 


Vdc 

J 


voiiage change 
(No load to full load) 


- 


~ 


6 


2,7,8,9,10 


I 


- 


5© 


3 


AVi (5) 


- 


-0.055 




-0.055 




-0.065 


Volts 


Voltage Change 

(No load to full load) 


- 


6 


- 


2,7,8,9,10 


l 


- 


4® 


3 


AV S (4) 


- 


-0.055 


- 


-0.055 


- 


-0.065 


Volts 


Breakpoint Voltage 




z 


Z 


2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 


l 
l 
l 
l 

l 


6© 
7© 
8® 
9® 
10® 


- 


3 

3 
3 
3 
3 


Vi(5) 
Vi(5) 
Vi(5) 
Vi(5) 
Vi(5) 


z 


- 0.51 

1 


z 


- 0.55 

! 


z 


- 0.63 

I 


Vdc 

J 


Switching Times 
Propagation Delay Time 

Rise Time 
Fall Time 


In 


Pulse 
Out 


Z 


2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 
2,7,8,9,10 




— 


= 


3 
3 

3 
3 

3 
3 


U, (4) 
U, (5) 

t« (4) 
tdj(5) 

M4) 
M5) 
tf (4) 
tf (5) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




6 

6 
6 
6 
6 
6 
6 
6 


4 
5 
4 
5 
4 
5 

I 


9.0 
7.0 
6.5 
8.5 
8.0 
9.5 
9.5 
9.0 


12.5 
11.0 

11.0 
12.5 
12.0 
14.5 
15.0 
15.0 


9.0 
7.0 
6.5 
8.5 
8.0 
10.0 
10.0 


12.5 
11.0 
11.0 
12.5 
12.0 
14.5 
15.0 


9.5 
7.5 

7.5 
10.0 

9.5 
11.0 
11.0 


16.0 
13.0 
13.0 
16.0 
15.5 
17.0 
17.5 


ns 


Pins not listed are left open 


®lnp 


ut voltage 


s adjusted 


o obtain dV 


"NOR/dV 


in = "0' 




© Current t 


est conditions: n 


o load = 


0; full lo 


ad = -2 


.5mAdc : 


t5%. 






' 



I 



3 

LU 

Q 20 


tdl 


^^^- — 




o 
3 


-"""""^l— — -"" 
















30r 




te 



;2 40 


t, 


1 


^^^^ 


2 ?n 


*^""*' 




^^-2^H 











( 


5 


1 


3 15 



n, FAN-OUT 



"OR" OUTPUT 



n, FAN-OUT 



• 0°C and +25°C 
•+75°C 



R-S FLIP-FLOP 



MECL MC350 series 



MC352A 

DC Set-Reset flip-flop with an expandable input 
and buffered outputs. This flip-flop is available 
without buffered outputs as MC352. 




SWITCHING TIME TEST CIRCUIT 



2N709 



> — r 



e,s 



50fi< 2W2 



e, R 




2N709 



50Q? 2kQ 



TO TEKTRONIX 
e ia or e«,R 567 

OR EQUIVALENT 



-5.2 V 



Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of faivouts. 



TRANSFER CHARACTERISTICS 



-1.350 V 



-F 



w 



^NOR" "R" I 

I MC356 



■ 25 Hz 



XY 
SCOPE 



UNIT UNDER 
TEST 



T 



•FOR "Q" TESTS REVERSE "S" AND "R" CONNECTIONS 



SWITCHING TIME WAVEFORMS 




MC352A (continued) 



ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vfc±1% 




©Test / °? 
Teopentare \+J! e £ 


_ 


-0.850 


-1.350 


-5.20 




-0.670 


-0.795 


-1.350 


-5.20 




— 


-0.725 


-1.350 


-5.20 




Characteristic 


Vh 
Pin No 


•liw 

Pin No 


V t ® 

Pin No 


Pin No 


ft* 

Pin No 


k 

Pin No 


Groand 

Pin No 


Symbol 

Pin No 
in( ) 


Tost Units 


Baft 


0°C 


+25*C 


+75*C 


Mm 


Max 


Mia 


Max 


Mm 


Max 


Power tapoiyDraleCarreet 


- 


- 


- 


2,6,7,9,10 


- 


- 


3 


ll<6) 


- 


10.35 


- 


10.35 


- 


9.52 


mMc 


Input Cirreat 


6 
7 
9 
10 


- 


- 


2,7,9,10 
2,6,9,10 
2,6.7,10 
2,6,7,9 


- 


- 


3 
3 
3 
3 


l»(6) 
l»<7) 
l*(9) 
li.(10) 


- 


- 


- 


100 


- 


- 


»Mc 


"Q" Ufieal "1" Output Voltage 


- 


_ 


6 
7 


2,7.9.10 
2.6.9,10 


_ 


_ 


3 
3 


¥.(5) 
V.(5) 


-0.715 
-0.715 


-0.850 
-0.850 


-0.670 
-0.670 


-0.795 
-0.795 


-0.590 

-0.590 


-0.725 
-0.725 


Vdc 
We 


"a" Logical "•*' Output Voltage 


— 


- 


9 
10 


2,6,7,10 
2,6,7,9 


— 


— 


3 
3 


Vi(5) 


-1.510 
-1.510 


-1.880 
-1.880 


-1.465 
-1.465 


-1.750 
-1.750 


-1J95 
-1.395 


-1.730 
-1.730 


V* 
Vdc 


"1" Logical "1" Output Voltage 


— 


_ 


9 
10 


2,6,7.10 
2.6.7.9 


— 


_ 


3 

3 


Vi(4) 
V.(4) 


-0.715 
-0.715 


-0.850 
-0.850 


-0.670 
-0.670 


-0.795 
-0.795 


-0.590 
-0.590 


-0.725 
-0725 


Vdc 
Vdc 


"5" logical 'V Output Voltage 





- 


6 
7 


2.7,9.10 
2,6,9,10 


_ 


— 


3 
3 


Vi(4) 
Vi(4) 


-1.510 
-1.510 


-1.880 
-1.880 


-1.465 
-1.465 


-1.750 
-1.750 


-1.395 
-1.395 


-1.730 
-1.730 


Vdc 
Vdc 


"0." Output Voltage Cuaago 


- 


6 


- 


2,7,9,10 


- 


5® 


3 


AVi(5) 


" 


-0.065 


- 


-0.065 


- 


-0.075 


Vote 


"5" Output Voltage Ckaage 


- 


10 


- 


2.6,7,9 


- 


4© 


3 


AVi (4) 


- 


-0.065 


- 


-0.065 


- 


-0.075 


Vote 


"Q" SatanUoa Breaupolat voltage 


- 


- 


- 


2.7,9 


6,10® 


- 


3 


V.(5) 


- 


-0.61 


- 


-0.65 


- 


-0.73 


Vdc 


•V" SataraUoa Brukpotot Voltage 


- 


- 


- 


2.7,9 


6,10© 


- 


3 


V.(4) 


- 


-0.61 


- 


-0.65 


- 


-0.73 


Vdc 


"Q" or '{"Latca Voltage 


- 


- 


- 


2.7,9 


6,10© 


- 


3 


Vt(6,10) 


-1.11 


-1.25 


-1.09 


-1.21 


-1.02 


-1.14 


Vdc 


Swrreklag Times 
Propagation Delay Time 

HstThue 
Fan Time 


PulM 

In 


Pulse 
Out 


- 


2,7,9 
2.7.9 
2,7,9 
2,7,9 


- 


- 


3 
3 
3 
3 


I* (4,5) 
t«(4,5) 
fc(4,5) 
ti(4,5) 


TW 


Max 


T» 


M» 


Typ 


Max 




6,10 
6.10 
6.10 
6.10 


4,5 
4.5 
4,5 
4,5 


10.0 
11.0 
11.0 
12.0 


16.0 
19.5 
19.0 
19.5 


10.5 
11.5 
11.5 
124> 


16.0 
19.5 
19.0 
19.5 


13.5 
14.0 
13.5 
14.0 


22.0 
22/1 
264 
26.0 


ns 
f 



I 



Pint not listed art left open. ®lnput voltage it adjusted to obtain dV"Q"/dVy, = 0; dV"Q"/dVi. = 0. ©Current test conditions: no load = 0; full load = -2.5 mMc ±5%. 
©Apply momentary Vim, to set output, tten Vl for measurement. ©Input voltage is adjusted to obtain dVi/dV* Ma0 . 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 





t* 













z 








s 

£ 10 








as 

a. 

J 












t 








UJ 



















n.FAN0UT 



n,FAN4UT 



-0°Cand+25°C 






HALF-ADDER 



MECL MC350 series 



I 



MC353 

Half-adder that provides the "SUM", 
"CARRY", and "NOR" functions simulta- 
neously. 



SWITCHING TIMES TEST CIRCUIT 



3o- 
Vcc 



'290 <300 




< 



"NOR" 

4 



"SUM" 
6 



J2I( >2k ?2k 



Stray capacitance introduced by the test jig: 
C s = (n + 12) pF where n = number of fan-outs. 
, -"NOR" 




=5.2 V 
ONAV in = -0.750Vdc 



PROPAGATION DELAY 

e ou , "SUMy ^ e olrt ("NOR" & "CARRY") 

- 



RISE AND FALL TIMES 

"SUM" OUTPUT 




td.~ 



AJ 




e in OF GATE UNDER TEST 

RECOVERY CHARACTERISTICS WITH SIMULTANEOUS "0" ON ALL INPUTS 



td2 V'SUM" — 
WAVEFORM AT INPUT t r "NOR" "CARRY" OUTPUT & t ^ 

„_.„....„ _„ "MOD" nilTDHT '' OUm 

t, "NOR" 



"NOR" OUTPUT 







T, = 


1 
= 25°C 
















































13 








































































" -,/" 




12 


^/ 


^ — S& 10 


















































" X - 


11 
10 




















































tr— 1 


























































9 

S 

7 
























































PINS 7 & 9 ARE LOGICAL "0" 


















































TO PULSE GENERATOR OUTPUT 


0.0 


1 












0.1 












1.0 












10 












100 







PW, PULSE WIDTH ( M s) 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 




<J 10 



tr 



n, FAN-OUT 



20 


fat 












__. 


10 



















"SUM" 



0°C and +25°C 
+75°C 



MC353 (continued) 



ELECTRICAL CHARACTERISTICS 








Test Conditions 
Vdc=c1% 




Temperature \ +750(; 


— 


-0.850 


-1.350 


-5.20 


-1.18 




-0.670 


-0.795 


-1.350 


-5.20 


-1.15 




— 


-0.725 


-1.350 


-5.20 


-1.08 




Characteristic 


Vh 

Pin No 


Pin No 


Vl 

Pin No 


Pin No 


Pin No 


dV in 

Pin No 


Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 




Test Limits 




Unit 


o°c 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply 
Drain Current 


_ 


_ 


_ 


2,7,8,9,10 


1 


_ 


_ 


3 


Ie(2) 


_ 


15.9 


_ 


15.3 


— 


14.1 


mAdc 


Input Current 


7 
8 
9 
10 


3 


3 


2.8,9,10 
2,7,9,10 
2,7,8,10 
2,7,8,9 


1 

1 
1 
1 


^ 


^ 


3 
3 
3 
3 


li.(7) 
li„(8) 

lin(9) 
lin(10) 


^ 


^ 


^ 


100 

I 


jj 


^ 


jiAdc 

J 


"NOR" Logical "1" 
Output Voltage 


_ 


— 


9 

10 


2,7,8,10 
2,7,8,9 


1 

1 


— 


— 


3 
3 


Vi(5) 
V.(5) 


-0.715 
-0.715 


-0.850 
-0.850 


-0.670 
-0.670 


-0.795 
-0.795 


-0.590 
-0.590 


-0.725 
-0.725 


Vdc 
Vdc 


"NOR" logical "0" 
Output Voltage 


— 


9 
10 


_ 


2,7,8,10 
2,7,8,9 


1 
1 


— 


— 


3 
3 


V«(5) 
V«(5) 


-1.510 
-1.510 


-1.880 
-1.880 


-1.465 
-1.465 


-1.750 
-1.750 


-1.395 
-1.395 


-1.730 
-1.730 


Vdc 
Vdc 


"CARRY" Logical "1" 
Output Voltage 


z 


_ 


7 
8 


2,8,9,10 
2,7,9,10 


1 

1 


_ 


~ 


3 

3 


Vi(6) 
Vi(6) 


-0.715 
-0.715 


-0.850 
U0.850 


^0.670 
^0.670 


-0.795 
-0.795 


-0.590 
-0.590 


-0.725 
-0.725 


Vdc 
Vdc 


"CARRY" Logical "0" 
Output Voltage 


— 


7 
8 


— 


2,8,9,10 
2,7,9,10 


1 
1 


_ 


— 


3 
3 


V4(6) 
V«(6) 


-1.510 
—1.510 


—1.880 
-1.880 


-1.465 
-1.465 


-1.750 
-1.750 


-1.395 
-1.395 


-1.730 
-1.730 


Vdc 
Vdc 


"SUM" Logical "1" 
Output Voltage 


_ 


7,9 
8,10 


_ 


2,8,10 
2,7,9 


1 
1 


— 


— 


3 

3 


Vs(4) 
Vs(4) 


-0.715 
-0.715 


-0.850 
-0.850 


-0.670 
-0.670 


-0.795 
-0.795 


-0.590 
-0.590 


-0.725 
-0.725 


Vdc 
Vdc 


"SUM" Logical "0" 
Output Voltage 


3 


7 
8 
9 
10 


10 
10 
8 
7 


2,8,9 
2,7,9 
2,7,10 
2,8,9 


1 
1 
1 
1 


= 


jj 


3 
3 
3 
3 


V.(4) 
Vi(4) 
Vi(4) 
Vi(4) 


-1.510 

1 


-1.880 

1 


-1.465 

1 


-1.750 

1 


—1.395 

1 


-1.730 

1 


Vdc 

1 


"NOR" Output 
Voltage Change 

(No load to full load) 


- 


10 


- 


2,7,8,9 


1 


- 


5® 


3 


AVi (5) 


- 


0.055 


- 


0.055 


- 


0.065 


Volts 


"CARRY" Output 
Voltage Change 

(No load to full load) 


- 


- 


7 


2,8,9,10 


1 


- 


6© 


3 


AVi (6) 


- 


0.055 


- 


0.055 


- 


0.065 


Volts 


"SUM" Output 
Voltage Change 
(No load to full load) 


- 


7,10 


- 


2,8,9 


i 


- 


4® 


3 


AV-.(4) 


- 


nn«m 


- 


nnss 


- 


0.065 


volts 


"NOR" Saturation 
Breakpoint Voltage 

"CARRY" Saturation 
Breakpoint Voltage 


- 


- 


- 


2,7,8,9 
2,8,9,10 


1 
1 


10© 
7® 


- 


3 
3 


Vi(5) 
Vs(6) 


- 


0.510 
0.510 


- 


0.550 
0.550 


- 


0.630 
0.630 


Vdc 
Vdc 


Switching Times 
Propagation Delay Time 

Rise Time 
Fall Time 


- 


7 
7 
7 
7 


= 


2,7,8,9 
2,8,9,10 

2,8,9 
2,7,8,9 
2,8,9,10 

2,8,9 
2,7,8,9 
2,8,9,10 

2,8,9 
2,7,8,9 
2,8,9,10 

2,8,9 


1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 


Pulse 
In 


Pulse 
Out 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


td, (5) 
tdi (6) 
tdi (4) 
tdi (5) 

td2 (6) 
td2<4) 

tr(5) 
tr(6) 
tr(4) 

ti(5) 
tf (6) 

tf(4) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




10 
7 
10 
10 
7 

10 
10 
7 
10 
10 
7 
10 


5 

6 

4 
5 
6 
4 
5 
6 
4 
5 
6 
4 


6.5 
6.5 
8.5 
8.5 
8.5 
6.0 
9.0 
9.0 
7.0 
9.0 
9.0 
9.0 


11.0 
11.0 
11.5 
13.5 
13.5 
11.0 
12.5 
12.5 
11.5 
14.0 
14.0 
14.0 


6.5 
6.5 
8.5 
8.5 
8.5 
6.0 
9.0 
9.0 
7.0 
9.5 
9.5 
9.5 


11.0 
11.0 
11.5 
13.5 
13.5 
11.0 
12.5 
12.5 
11.5 
14.0 
14.0 
14.0 


7.0 

7.0 
10.0 
10.0 
10.0 

7.5 
11.0 
11.0 

9.0 
11.5 
11.5 
12.0 


13.0 
13.0 
15.0 
16.0 
16.0 
12.0 
15,5 
15.5 
13.0 
17.0 
17.0 
17.0 


ns 



I 



Pins not listed are left open. 

© Current test conditions: no load = 



® Input voltage is adjusted to obtain dV"NOR"/dV in 
0; full load = -2.5 mAdc ±5%. 



: OordVCARRY"/dVi„ = 0. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 



■vs 3U 

3 
° 20 


tdi 




_ . — .j 
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s 
















J 






30 
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— — 






UJ 


• 




« 10 








— — - 


n 









= 20 



ttt 



t, 




^-^ 




^^^ 


_, ' — -^^^- 




J"^ — " 





n, FAN-OUT 



"NOR"and"CARRr 



n, FAfWUT 



-0°Cand+25°C 
-+75°C 



BIAS DRIVER 



MECL MC350 series 



I 



MC354 

Bias driver that compensates for changes 
in circuit parameters with temperature. 




ELECTRICAL CHARACTERISTICS 





Test 
Conditions 
Vdc±1% 




©Test / 0Ofi 
Temperature j*"*]! 


-5.20 




-5.20 




-5.20 




Characteristic 


Pin No 


It 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Sopply Drain Cnrrant 


2 


_ 


3 


li(2) 


— 


4.6 


— 


4.4 


— 


4.0 


mAdc 


Ontpit Voltage 


2 


1® 


3 


V N 


-1.14 


-1.27 


-1.09 


-1.22 


-1.04 


-1.18 


Vdc 



Pins not listed are left open. 



© Current test conditions: no load = 0; full load = —2.5 mAdc ±5%. 



CIRCUIT DESCRIPTION 



Circuit Operation: 

The divider network Ri, R2, Di, D2 compensates for temperature 
variations of the base-emitter voltages of Qi, and of the driven gates, 
producing a bias voltage for the MECL logic circuits that maintains a 
constant set of dc operating conditions over the temperature range 
of to +75°C. In addition, compensation for power supply variations 
is achieved, since the bias output voltage is derived from the system 
supply. 

Either of the supply voltage nodes may be used as ground, how- 
ever the ground potential of the bias driver must coincide with that of 
the logic system. Thus, if Vcc is grounded in the logic system, then — 
Vcc = 0; Vee = -5.2 V; 

Vbb = -1.15 nominal output voltage at 25° C 



GATE EXPANDER 



\ 



MECLMC350 series 



MC355 

A 5-input expander for use with the MC352A, 
MC356, MC357, and MC365. Each expander 
unit increases the fan-in of the basic gate by five. 




I 



ELECTRICAL CHARACTERISTICS 





Test Conditions 






Vdc±1% 


mAdc 




©Test r« 
Temperature \ +1i ^ 


-2.0 


-5.2 


+2.0 


+0.7 


0.3 


-133 




-2.0 


-5.2 


+2.0 


+0.7 


0.3 


-U3 




-2.0 


-5.2 


+2.0 


+0.7 


0.3 


-1.33 




Characteristic 


Pin No 


v„ 

Pin No 


Vcc 
Pin No 


Pin No 


Pin No 


Pin No 


Groond 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0°C 


+25°C 


+75°C 


Mia 


Max 


Min 


Max 


Mia 


Max 


BastltakaftCtntiit 




6 
7 
8 
9 
10 


- 


= 


= 


= 


5 
5 
5 
5 
S 


l«.(6) 
In (7) 
In (8) 
Ik (9) 
In (10) 


^ 


0.5 

1 


^ 


0.5 

I 


- 


2.0 

1 


*Mc 

I 


Conactor Uakat* Carrwt 


_ 


— 


5 


— 


6,7,8,9.10 


— 


4 


leec(S) 


— 


1.0 


— 


1.0 


— 


15.0 


jtAdc 


lapvtVoltaft 


Z 


_ 


— 


5 
5 
5 
5 
5 


^ 




6 

7 
8 
9 
10 


Vk(4) 
V«(4) 
Wk(4) 
Vk(4) 
V*(4) 


0.730 

1 


0.780 

1 


0.680 

1 


0.730 

1 


0.580 

l 


0.630 

1 


Vdc 

1 

nt 

J 


Switdiltf Tlaot 
Pneaptita Ottay Tint 

MstTim 
Fan nn 


Pulse 
In 


Pulse 
Out 


= 


= 


= 


- 


- 


- 


tdi 
td> 

tr 
ti 


Tff 


Max 


Typ 


Max 


Typ 


Max 


8 
8 
s 

8 


© 
® 
® 
® 


4.5 
4.0 
8.5 
3.5 


9.5 
9.0 
13.0 
10.5 


4.5 
4.0 
8.5 
3.5 


9.5 
9.0 
13.0 
10.5 


5.5 
4.5 
9.0 
4.0 


13.0 
12.0 
15.0 
11.5 



Pins not lifted art left optn. ©Stt Switching Tim Test Circuit. 



SWITCHING TIME TEST CIRCUIT 



0°C -0.780 V 
25°C -0.800 V 
75°C -0.850 V 




3-INPUT GATES 



MECLMC350 series 



I 



MC356 • MC357 

Expandable 3-input gates that provide the posi- 
tive logic "NOR" function and its complement 
simultaneously. MC357 omits output pull-down 
resistors, permitting reduction of power 
dissipation. 



EXPANDER yS yr 



66 



76 



86 




l6v BB 
TO MC354 R E 
BIAS DRIVER! 24k' 



*Resistors R are omitted in 
MC357 circuits to permit re- 
duction of Power Dissipation 
in systems where logic opera- 
tions are performed at circuit 
outputs. 



SWITCHING TIME TEST CIRCUIT 



n_n"o.8v 



9 > 




50 fi< 

r l Ki < 

r -5.2V 
INPUT PULSE t, ANO t f = 6 ±2 ns 



Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



TO TEKTRONIX j ^\ ""N>0 
^ 567 *J ID J_ 

OR EQUIVALENT j* -^^> 

"A "N>-o 



PROPAGATION DELAY 

e out 



r7 



"OR 



■fl 



t d , — I 




J e in 1 — e ut 

"NOR" -Jp ! ^50°,! 



tdi-l 



r-tj2 



RISE AND FALL TIME 

-e ou t 





Fan-in obtained with MC355 
input expanders; all but driven 
input connected to -5.2 V. 



MC356, MC357 (continued) 



TYPICAL INPUT 
CHARACTERISTICS 



_ T 


r~ 


1 










































1/37 k^ 






,,,, 














CONDUCTION 














REGION 




TRANSITION jf 




























1 














CUTOFF 


Cl/1.7 


k. 








"0 


, R 


UilU 


V 















1.6 1.4 1.2 1.0 
e in (0.1 V/DIVJ 







TYPICAL OUTPUT 
CHARACTERISTICS 




♦ 1 














1 1 


1 ^ 














1 




= 1 






1/24 Q 




1/24 Q 




Zi 






n 






| 






o 






"0" 






"1" 










>": 




















. 


_ 




















L 














» 






:^ 




























^M>k" 


20 


1.6 


1.2 0.8 
e ou+ (0.2 V/D1V) 


0.4 






TYPICAL SWITCHING TIME VARIATIONS 
MC356 




FAN-OUT = 1 
T A = 25°C • 
'NOR"OUTPUT 



'■7 4.9 5.1 5.3 5.5 5.7 

-V EE , POWER SUPPLY VARIATION (VOLTS) 



FAN-IN VARIATION 




I 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

-, 30r 



3 
° 20 



tfl 


























n, FAN-OUT 



b 


__,_—- 


-^^ 


t000 *~-»' 00 ~ 


-" "__ 


•—^ZZZ. 


^^^-— ■ - — ' 








"NOR" OUTPUT 



5 10 

n, FAN-OUT 



■ 0°C and +25°C 



+75°C 



MC356, MC357 (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vde±1% 
















/S»T«i I B ° e 


_ 


-0.850 


-1.350 


-5.20 


-1.18 




@ TWt 1+211* 


-0.67C 


-0.795 


-U50 


-5.20 


-1.15 




Tmpcrature^ +7S ^ 





-0.725 


-1.350 


-5.20 


-1.08 


. 


Characteristic 


Vh 

Pin No 


Pin No 


Pin No 


v* 

Pin No 


v» 

Pin No 


Pin No 


Pin No 


Grouad 

Pin No 


Symbol 

Pin No 
in( ) 


Test units 


Unit 


0°C 


+25»C 


+75 e C 


Min 


Max 


Mm 


Max 


Min 


Max 


FomrSaop* MC1M 
Onto Current MC3S7 






- 


2,6,7.8 
2.6,7,8 




- 


— 


3 
3 


If (2) 
It (2) 




9.25 
3.8 


- 


8.85 

3.6 


- 


8.15 
3.3 


mAoc 
mAdc 


■•Matt ClTIWt 


6 

7 

a 


— 


— 


2.7,8 
2,6.8 
2,6,7 




- 


- 


3 
3 
3 


l«(6) 
li»(7) 
h. (8) 


- 


- 


- 


100 
\ 


- 


_ 


*Adc 
t 


'IMM-'laftcaT'l" 
Outsat Voltafs 


- 


- 


6 
7 

a 


2,7,8 
2.6.8 
2,6.7 




- 


- 


3 
3 
3 


V.(5) 
V.(S) 
V.<5) 


-0.715 
\ 


-0.850 
1 


-0.670 
\ 


-0.795 
\ 


-0.590 
♦ 


-0.725 


We 
* 


"NM" lacteal 'V 
Output Vortafa 


- 




— 


2,7.8 
2.6.8 
2,6,7 




- 


- 


3 
3 
3 


V4«) 

V.(5) 
V4(5) 


-1.510 

JL 


-1.880 
1 


-1.465 
\ 


-1.750 
\ 


-1.395 
\ 


-1.730 
\ 


Vdc 
♦ 


"OB" Ufkal "1" 
Output Valtaft 


— 




- 


2,7,8 
2,6,8 
2,6,7 




- 


- 


3 
3 
3 


Vi(4) 
V.(4) 
Vf(4) 


-0.715 
1 


-0.850 
\ 


-0.670 
\ 


-0.795 
i 


-0.590 
1 


-0.725 
1 


Vdc 
1 


"taj" UtfcM "8" 
Output Valtata 


— 


— 


a 

7 
8 


2,7.8 
2,6,8 
2,6.7 




- 


- 


3 
3 
3 


V2(4) 
V.(4) 
Vj(4) 


-1.510 
\ 


-1.880 
t 


-1.465 
\ 


-1.750 


-1.395 
1 


-1.730 
\ 


Vdc 
i 


"HO«" Output 
Vuttaga Ckaaaa 
(No load to full load) 


- 


- 


6 


2,7,8 




- 


5® 


3 


AVi (5) 


- 


-0.055 


- 


-0.055 


- 


-0.065 


Volts 


"an" output voiufi caaaan 
(No load to full lo»d) 


- 


6 


- 


2.7,8 




- 


«® 


3 


ZlVi(4) 




-0.055 




-0.055 




-0.065 


Volts 


ia Noa N sitw atiaa 
■nakpoMVartaft 


- 


— 


— 


2,7,8 
2,6,8 
2.6,7 




6® 
7® 
8® 


- 


3 
3 
3 


Vi(5) 
Vi(5) 
Vi<5) 


I 


- 0.51 
t 


- 


- 0.55 
\ 


_ 


- 0.63 
i 


Vdc 
1 


fwttcaiaf Tunas 
PrupafaNaaOtlajTIaui 

Mm TMm 
MITkH 


Pulse 
In 


Puis* 
Out 


- 


2.7,8 
2,7.8 
2,7,8 
2,7.8 
2,7,8 
2.7.8 
2,73 
2,7.8 


! 


- 


- 


3 
3 
3 
3 
3 
3 
3 
3 


t»(4) 
U(5> 
ta(4) 
t*(S) 
M4) 
t.(S) 
ti(4) 
ti(S) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




8.5 

6.5 
6.0 
8.5 

7.0 

9.0 

9.0 

| 8.5 


11.5 
10.5 
11.0 
11.5 
11.5 
12.5 
14.0 
14.0 


8.5 

6.5 
6.0 
8.5 
7.0 
9.5 
9.5 
9.0 


11.5 
10.5 
11.0 
11.5 
11.5 
12.5 
14.0 
14.0 


10.0 
7.5 
7.5 
10.0 
9.0 
11.5 
12.0 
11.5 


15.0 
11.5 
12.0 
15.0 

130 

15.5 

17.0 

| 17.0 


6 




f 


1 - 

Pins not llsttd art Itft opan 


®" 


nput voltai 


It is adjust 


■dtoobta 


n dV "NC 


*/dVi.= 


0. 


(D Currant ti 


■st conditions: m 


9 load = 


0; full la 


id = -2 


5mMc:± 


5%. 









SWITCHING CHARACTERISTICS (10% to 90% distribution) 

30r 






t* 






3 20 
1 

i 








i io 








3 n 










"OR" OUTPUT 



n, FAN-OUT 



0°Cand+25 8 C 



+75°C 



AC-COUPLED J-R FUPFLOP 



MC358A 



AC-coupled J-K flip-flop with dc Set and Reset 
inputs and buffered outputs for counter and 
shift register applications up to 15 MHz. 




iZ 



a r 5 



30 pF 



2k 



3oVcc 



225 




Z] 



;s5o 



rCJl! 



:2k|7.5k 



26Vu 



:2.4 k N 

*L_ M 

7.5k| 




30 pF 



2k | 

i 1 



«B£T 1 

2k 



TRANSFER CHARACTERISHCS 



-1.350 V 



^ — V 



-M- 



"S" ruji'j "Q" 



^NOR" "R" 
IMC356 



« 25 Hz 



UNIT 

mora: 
•test: 



"Q» 



XY 
SCOPE 



T 



•FOR "Q" TESTS REVERSE "S" AND "R" CONNECTIONS 



FIGURE 1 -SWITCHING HUE TEST CIRCUIT AND WAVEFORMS 

,„.„ Stray capacitance introduced by the test jig: 

f~\?{ i Cs = (n + 12) pF where n = number of f an-outs. 



6Nrt-:Lo. 




MECL MC350 series 



FIGURE 2 - INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 



r0.800 Vmin 



INPUT 
-1.55 V-t 



; / 90%i~ 

L /-50% — \ 

■ I io%-\; 



—t»» lOnsmax 




t, « 10 ns max 



I 



FIGURE 3 - SENSITIVITY (NO TOGGLE) 



3r r— TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 







UNUSED INPUTS TO V EE 



EITHER OUTPUT TO "B" CHANNEL 
OF TEKTRONIX 567 SCOPE 



|50 

ei,s r- 0.250 V max — —4 1— 10.5 1 
RAMP-— i Jc=5 

INPUT \ 1 " 

1.465 V—* -V— — i 

■4— 200 ns-H K- 10 nsmax 

e„R ■* | — JK-IOik 

reset— r-i \i 90< 

INPUT \ / 

:, / 10' 

-1.550 V » T 



-10.5nsmin 
: 90% 

-10% 

(—500 ns min— I— 200 ns— I I— 10 nsmax 



90% 
10% 



0.800 Vmin- 1 I— 500 ns min— I 
170mVmax- 



QorQ- 



OUTPUT 
WAVEFORMS 



QorQ- 






170 mV max - 



FIGURE 4 - SENSITIVITY (TOGGLE) 



r— TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 




0.590 V min 



MC358A (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vdc±1% 














@ TKt /+250C 

Temperature \; 75 4 


— 


-0.850 


-1.350 


-5.20 






-0.67C 


-0.795 


-1.350 


-5.20 






— 


-0.725 


-1.350 


-5.20 




Characteristic 


Pin No 


Pin No 


V L © 
Pin No 


v ffi 

Pin No 


Win 

Pin No 


Il 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 




Min 


o°c 

Max 


+25°C 


+75°C 




Power Supply Drain Current 


- 


7,10 


- 


1,2,6,8,9 


- 


- 


3 


U (2) 




22.0 




21.0 




19.6 


" mAdc 




Input Current 


7 
8 
9 
10 


- 


- 


1,2,6,8,9,10 
1,2,6,7,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


- 


- 


3 
3 
3 
3 


lin(7) 

l„ (8) 
li»(9) 
l.» (10) 


- 


- 


— 


100 

J 


- 




/xAdc 

J 




Output Voltage 


- 


- 


6 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(5) 


-0.715 


-0.850 


-0.670 


-0.795 


-0.590 








"8" Logical "0" 
Output Voltage 


- 


- 


1 


2,6,7,8,9,10 


_ 


_ 


3 


V.(5) 


-1.510 


-1.880 


-1.465 


-1.750 


-1.395 


-1.730 






"8" logical "1" 
Output Voltage 


- 


- 


1 


2,6,7,8,9,10 


_ 


_ 


3 


Vi(4) 


-0.715 


-0.850 


-0.670 


-0.795 


-0.590 


-0.725 






"0." Logical "0" 
Output Voltage 


- 


- 


6 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(4) 


-1.510 


-1.880 


-1.465 


-1.750 


-1.395 


-1.730 






"0" Output Voltage Change 


- 


6 


- 


1,2,7,8,9,10 


- 


5® 


3 


AV, (5) 


_ 


-0.065 


_ 


-0.065 




-0.075 






"0" Output Voltage Change 


— 


1 


~ 


2,6,7,8,9,10 


- 


4® 


3 


AVi (4) 


_ 


-0.065 


_ 


-0.065 




-0.075 






"8" Saturation 
Breakpoint Voltage 


- 


- 


- 


1,2,7,8,9,10 


6© 


_ 


3 


Vi(5) 




- 0.61 




- 0.65 




- 0.73 






"8" Saturation 
Breakpoint Voltage 


- 


- 


- 


2,6,7,8,9,10 


1© 


_ 


3 


Vi(4) 




- 0.61 




- 0.65 




- 0.73 






"8" or "8" Latch 
Voltage 


- 


- 


- 


2,7,8,9,10 


1,6© 


_ 


3 


V. (1,6) 


- 1.11 


- 1.25 


- 1.09 


- 1.21 


-1.02 


- 1.14 






Toggle Frequency 
(See Figures 1 and 2) 

Sensitivity (No Toggle) 

Sensitivity (Toggle) 

Switching Times 
Propagation Delay 

Rise Time 
Fall Time 

Pins not listed are left open. 


Pulse 
In 


Pulse 
Out 




1,2,6,9 

1,2,6,8,9 
1,2,6,7,10 
1,2,6,8,9 

1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 


- 


- 


3 

3 

3 
3 

3 
3 

3 
3 


fT., 1 


_ 


_ 


15 

igure 3 
Sure 3 
gure 4 




- 




MHz 
ns 

! 




7,10 

7,10 
8,9 
7,10 

7,10 
7,10 
7,10 
7,10 


5 

4 
5 
4,5 

4,5 
4,5 
4,5 
4,5 




t 


r v ' 






< 


See F 








Typ 


Max 


Typ 


Max 


Typ 


Max 




t* (4,5) 
tdi (4,5) 
tr (4,5) 
t« (4,5) 


7.5 
10.0 

8.0 
10.5 


13.0 
14.5 
13.0 
15.5 


7.5 
10.0 

8.0 
11.0 


13.0 
15.0 
13.0 
15.5 


8.0 
11.0 

8.5 
12.5 


16.0 
20.0 
16.0 
22.0 





® Apply momentary V, ™ to set output, thVn'ViVfoVmeaVurVment:' © Input voltage is adjo'sted io rtWn"™'/"™, 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 



3 




4(1 


tor 




__.,.—- 


20 


___, --— "" 


^^— --""""*" 















n, FAN-OUT 



-0°Cand+25°C 
■+75°C 



DUAL 2-INPUT GATES 



MECL MC350 series 



MC359 • MC360 • MC361 

Dual 2-input gates that provide the positive logic 
"NOR" function. MC359 has two output pull- 
down resistors; MC360 has one of the output 
pull-down resistors optional; MC361 omits one 
output pull-down resistor and has the second 
optional. 



I 



MC359 



MC361 



TO MC354 
BIAS DRIVER 1 V BB 




< 



Kx 



1.24 k 



Vee02 



SWITCHING TIME TEST CIRCUIT 



MMfifl TO MC354 

MWbU BIAS DRIVER ? 1 V BB 




T 290 
l-Wv-» 




< 



K, 



1.24 k 



10 
2k 
2k 

-vw — o 

4 



TO MC354 
BIAS DRIVER?! V BB 




30 



T 290 




< 



R, 



1.24 k 



rLr"o.8v 



50 Q« 




-5.2 V 

INPUT PULSE t r AND tf = 6 ±2 ns 

Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



PROPAGATION DELAY 

J — 6„rt 



"NOR" 



RISE AND FALL TIME 

-e iit 



tjH 



J 



- [—50% 

-ld2 




TYPICAL INPUT CHARACTERISTICS 



0.1 



-T 


n 


I 








































1/3' 


k 




H 


1" 














C 


0NDUCTI0N 














RE 


UIU 


« 




TRANSITION / 












KttilUN 
















1 














CUTOFF 


tl/17 


ik 








"0 


7R 


btill 


N/i 















1.6 1.4 1.2 1.0 0.8 0.6 
e !n (0.1 V/DIV) 

TYPICAL OUTPUT CHARACTERISTICS 



! * 












| 1 




I 

?5°C_ 
















' 1 




o 






1/240 




i/24 a 




sd 1 






| 






1 












It 






,. r 


























2*C 






















1 






















1 

2 














v 


















=j 


■A 




i k 



2.0 1.6 1.2 0.8 0.4 
e oot (0.2 V/DIV) 



-90% 
-10% 



M, 



MC359, MC360, MC361 (continued) 



ELECTRICAL CHARACTERISTICS 



I 





TmICmAUom 
Vde±1% 




■ Mini awe \ +75°c 


— 


-0.850 


-1.350 


-5.20 


-1.18 




-0.670 


-0.795 


-1.350 


-5.20 


-1.15 




— 


-0.725 


-U50 


-5.20 


-1.08 




Characteristic 


v„ 

Pin No 


Pin No 


Vi 

Pin No 


Pin No 


v„ 

Pin No 


Pin No 


Pin No 


Grand 
Pin No 


Symbol 

Pin No 
in( ) 


TcstUmKs 


Unit 


at 


+25°C 


+75-C 


Mm 


Max 


Mia 


Max 


MM 


Max 


hm Saaaly HC3K, MUM 
Onto CnM MCM1 


- 


- 


_ 


2,7.0,9,10 
2,7,8,9,10 


l 
l 


- 


- 


3 
3 


it (2) 
la (2) 


- 


13.59 
10.9 


- 


13.0 
10.1 


- 


12.0 
9.2 


mAdc 


Mp8t CWfBM 


7 
S 
9 

10 


- 


- 


2.8,9,10 
2,7,9,10 
2,7,8,10 
2,7.8,9 


I 
l 
l 
1 


- 


- 


3 
3 
3 
3 


l*(7) 
l»(8) 
1*. (9) 
M10) 


- 


- 


- 


100 

I 


- 


- 


»Adc 

I 


"Mr lack* "1" 


- 


- 


7 
S 

9 
10 


23.9,10 
2,7,9,10 
2.7,8,10 
2,7,8.9 


l 
l 
1 
l 


- 


- 


3 

3 
3 
3 


V.<6> 
Vi(6) 
Vi<S) 
V.(9) 


-0.719 

1 


-0.850 

1 


-0.670 

I 


-0.795 

I 


-0.990 

1 


-0.729 

1 


Vdc 

I 


"««l" Lafkal "•" 
Ovtpvt VMtSft 


- 


7 
8 
( 

10 


- 


233.10 
2,7,9,10 
2,73.10 
2,7,8.9 


l 
l 
l 
l 


- 


- 


3 
3 
3 
3 


V.«) 
V4<6> 
V«(9) 
V«<9) 


-1.910 

Jj 


-1.880 

1 


-1.465 

1 


-1.750 

1 


-1.399 

1 


-1.730 

1 


Vdc 

J 


"KW ftrtprt VtttJfi CfeMgt 
(No load to tell laid) 


— 


_ 


— 


2.7,8.9.10 
2,73.9.10 


l 
1 


- 


6® 

9® 


3 

3 


AV.(6) 
AV>(5) 


" 


-0.055 
-0.055 


" 


-0.055 
-0.055 


- 


-0.065 
-4.065 


Vdc 

Vdc 


"MTUnlki 


- 


- 


- 


23.9,10 
2.7,9,10 
2,73.10 
2.7,8.9 


l 
1 
1 
1 


7© 
8® 
9® 
10® 


- 


3 
3 
3 

3 


net) 
»i») 

Vi<5) 
V.(5) 


- 


-0.51 

J 


- 


-0.99 

1 


- 


-0.63 

1 


Vdc 

i 


•rapapOM Mar Tkw 

MMltM 
raDTlaw 


Puis* 
hi 


Pulse 
Out 


- 


233,10 
2.7,8.9 

233.10 
2,733 

233,10 
2,733 

2,8,9.10 
2,74.9 




- 


- 


3 

3 

3 
3 

3 
3 

3 
3 


tn(S) 
tn (9) 

t»9> 
to (9) 

tr<5) 
tr(9) 

ti») 
tf(5) 


T» 


Mai 


m 


Max 


T» 


Max 




7 
10 

7 
10 

7 
10 

7 
10 


6 
9 

6 
S 

S 
5 

6 
5 


6.5 
6.5 

8.9 
8.9 

8.9 
8.5 

9.0 
9.0 


11.0 
11.0 

13.5 
13.5 

12.5 
12.5 
14.0 
14.0 


63 
6.5 

8.5 
8.5 

9.0 
9.0 

9.5 
9.5 


11.0 
11.0 

13.9 

13.9 

12.9 
12.9 

14.0 
14.0 


8.0 
8.0 

10.0 
10.0 

11.0 
11.0 

11.9 
11.9 


14.5 
143 

16.0 
16.0 

15.5 
15.5 

17.0 
17.0 





Pan Mt listed are left open for MC360, comaet pia 4 to phi 5 tor ill tests ©Input volten Issdjuited toobtali dV "HOR"/dVi. = 0. 
(D Currant test conditions: no load = 0; full load = -2.5 mAdc ±5%. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 
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n,FAN0UT 



"HOR" 



n, FAN-OUT 



■0°Cand+25°C 



+75°C 



DUAL 3-INPUT GATE 



MC362A 

Dual 3-input gate that provides the positive logic 
"NOR" function, and features an internal bias 
driver. This gate is available without bias driver 
as MC362. 




MECL MC350 series 



I 



SWITCHING TIME TEST CIRCUIT 




-5.2 V 

INPUTPULSEt,ANDt» = 6±2ns 



TO TEKTRONIX . , 

^ 567 ♦> I "J >^n 

OR EQUIVALENT \L — " \ 

Stray capacitance introduced by the test jig: -A ) — L 

C s = (n + 12) pF where n = number of fan-outs. ~j ^ A ~ <i 



PROPAGATION DELAY 



"Sir' ft 

"NOR" -H ; L r 50% 



RISE AND FALL TIME 

j — e^jt 



tdi— \ h- —I r— to tr— | L— — JU-t, 



0.1 


TYPICAL INPUT CHARACTERISTICS 


1 1 1 

_ T- - »w 














































1/3 


It 






•1" 
















C 


INDUCTION 
















RE 


tilO 


i 






TRANSITU 


)N If 












































CUTOFF 


Zl/1.7 


>k 








n 


"0 


7R 

__l 


tuiu 


y 















TYPICAL OUTPUT CHARACTERISTICS 



1.6 1.4 



1.2 1.0 0.8 
ej.IO.1V/DIV) 
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1.6 1.2 0.8 
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MC362A (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vdc ±1% 




/ o°c 


— 


-0.850 


-1.350 


-5.20 




T e £Jrat«re1 +250C 


—0.670 


-0.795 


-1.350 


-5.20 






_ 


-0.725 


-1.350 


-5.20 






Characteristic 


Vh 
Pin No 


Pin No 


Vl 

Pin No 


Pin No 


lW,n 

Pin No 


Pin No 


Ground 

Pin No 


Symbol 

Pin No 

in( ) 


Test Limits 






0°C 


+25°C 


+75°C 


Unit 


Min 


Max 


Min 


Max 


Min 


Max 


Pow«r Supply Drain Current 


_ 


_ 


_ 


1,2,6,7,8,9,10 


- 


- 


3 


U(2) 


- 


17.7 


- 


17.0 


- 


16.4 


mAdc 


Input Current 


1 
6 
7 
8 
9 
10 


- 


- 


2,6,7,8,9,10 
1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


- 


- 


3 
3 
3 
3 
3 
3 


li.d) 

lin(6) 

li.(7) 
li.(8) 
li.(9) 
li.(10) 


- 


- 


- 


100 


- 


- 


(iA( 


c 
c 


"NOR" lot leal "1" 
Output Voltage 


~ 


~~ 


6 
7 
8 
1 
9 
10 


1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


_ 


_ 


3 
3 
3 
3 
3 
3 


Vi(5) 
Vi(5) 
Vi(5) 
V,(4) 
Vi(4) 
V, (4) 


-0.715 


-0.850 


-0.670 


-0.795 


-0.590 


-0.725 


Vd 

1 


"NOR" Logical "0" 
Output Voltage 


- 


6 

7 
8 
1 
9 
10 


- 


1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


_ 


— 


3 
3 
3 
3 
3 
3 


Vi(5) 
V«(5) 
V4(5) 
V«(4) 
V.(4) 
V«(4) 


-1.510 


-1.880 
f 


^1.465 
T 


-1.750 


-1.395 


—1.730 
f 


Vdc 
t 


"NOR" Output Vottaio Change 


- 


- 


6 
1 


1,2,7,8,9,10 
2,6,7,8,9,10 


- 


5® 
4® 


3 
3 


AVi (5) 
AVi (4) 


- 


-0.055 
-0.055 


- 


-0.055 
-0.055 


- 


-0.065 
-0.065 


Volts 
Volts 


"NOR" Saturation 
Breakpoint Voltago 


- 


- 


- 


1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


6® 
7® 
8® 
1® 
9® 
10® 


_ 


3 
3 
3 
3 
3 
3 


V>(5) 
V.(5) 
V.(5) 
Vj(4) 
Vi(4) 
Vi(4) 


- 


-0.51 


- 


-0.55 


- 


-0.63 


Vdc 
f 


Switching Tim** 
Propagation Delay Time 

Rise Time 
Fall Tim 


Pulse 
In 


Pulse 
Out 


- 


1,2,7,8,9,10 
2,6,7,8,9,10 
1,2,7,8,9,10 
2,6,7,8,9,10 

1,2,7,8,9,10 
2,6,7,8,9,10 

1,2,7,8,9,10 
2,6,7,8,9,10 


- 


- 


3 
3 
3 
3 

3 
3 

3 
3 


td<(5) 
t«(4) 
t«(5) 
fcn<4) 

tr(5) 

tr(4) 

t. (5> 
tf (4) 


Typ 


Max 


Typ 


Max 


Typ 


Max 






6 
l 
6 
l 

6 

1 

6 

1 


5 

4 
5 

4 

5 

4 

5 
4 


6.5 
6.5 
8.5 
8.5 

9.0 
9.0 

8.5 
8.5 


10.5 
10.5 
11.5 
11.5 

12.5 
12.5 

14.0 
14.0 


6.5 
6.5 
8.5 
8.5 

9.5 
9.5 

9.0 
9.0 


10.5 
10.5 
11.5 
11.5 

12.5 
12.5 

14.0 
14.0 


7.5 
7.5 
10.0 
10.0 

11.5 
11.5 

11.5 
11.5 


11.5 
11.5 
15.0 
15.0 

15.5 
15.5 

17.0 
17.0 


ns 



Pins not listed are left open. 

© Input voltage is adjusted to obtain dV "NOR"/dVi„ 



: 0. ©Current test conditions: no load = 0; full load = —2.5 mAdc ±5%. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 

^ 30! 1 ( — | | 30 

3 
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£ 20 ^ 



n. FAN-OUT 



"NOR" 



5 10 

n, FAN-OUT 



0°C and +25°C 
■ +75°C 



QUAD 2-INPUT GATE 



MC363F 

Quad 2-input gate that provides the positive 
logic "NOR" function, and features an internal 
bias driver. 



o 



VccO 4 

-a — ii— 



1290 <300 




)H 



300 £300 >290 







2.55k- 



►2k 



►1.24 k 




T7X 

.3 UU ^A, 



<. 




2 k. 



Vee63 



MECLMC350 series 



I 



SWITCHING TIME TEST CIRCUIT 




-5.2 V 
INPUTPULSEtANDt, = 6±2ns 



TO TEKTRONIX 

U- 567 — ' i D 

OR EQUIVALENT j* — '^~^ \ 

Stray capacitance introduced by the test jig: — j > — »- 
Cs = (n + 12) pF where n = number of fan-outs. 



L - 



PROPAGATION DELAY 

J — Bout 



RISE AND FALL TIME 



i — e in s—Votf 

tdi"-IT^ -H r-td2 



-90% 
-10% 

-t r 



TYPICAL OUTPUT CHARACTERISTICS 
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[~ 


1 
















L_ 
























- 


1/3" 


k 




-^ 


M" 












C 


ONDUCTION 












RE 


UIO 
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TRANSITION / 












KtlilUN 
















1 














CUTOFF 
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3k 








"0 


7R 

-J 


bldlU 


N/ 













1.6 1.4 1.2 1.0 0.8 0.6 
e in (0.1V/DIVl 



TYPICAL INPUT CHARACTERISTICS 















1 




1 

9W 
















1 








1/24Q 




I/24S2 








| 
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MC363F (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vdc±1% 




/S) T«t i °° C 


_ 


-0.850 


-1.350 


-5.20 




@ T6St i+25«C 


-0.670 


-0.795 


-1.350 


-5.20 









-0.725 


-1.350 


-5.20 




Characteristic 


Vh 
Pin No 


Pin No 


Vl 

Pin No 


Pin No 


dV in 

Pin No 


II 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


O'C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


_ 


_ 


_ 


1,3,6,7,9,10,11,12,14 


_ 


_ 




le(3) 


— 


31.0 


— 


30.0 


— 


29.0 


mAdc 


Input Currant 


1 
6 
7 
9 
10 
11 
12 
14 


3 


3 


3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,9,10,11,12,14 
1,3,6,7,10,11,12,14 
1 3,6,7,9,11,12,14 
1 3,6,7,9,10,12,14 
1,3,6,7,9,10,11,14 
1,3,6,7,9 10,11,12 


jj 


= 




U<1) 
l,,(6) 
li- (7) 
l» (9) 
li. (10) 

lin(U) 

M12) 
1 ;,(14) 


= 


^ 


^ 


100 


Z 


^ 


jtAdc 


"NOR" Logical "1" 
Output Voltage 


^ 


z 


1 
6 
7 
9 

10 
11 
12 
14 


3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6.9,10,11,12,14 
1,3,6,7,10,11,12,14 
1,3,6,7,9,11,12,14 
1,3,6,7,9,10,12,14 
1,3,6,7,9,10,11,14 
1,3,6,7,9,10,11,12 


= 


- 




Vi(2) 
Vi<5) 
Vi(5) 
V.(8) 
Vi(8) 
Vi (13) 
Vi (13) 
Vi(2) 


-0.715 

1 ' 


-0.850 


-0.670 

1 ' 


-0.795 


-0.590 


-0.725 


V 


c 
Jc 


"NOR" logical "0" 
Output Voltage 


^ 


1 

6 
7 
9 
10 
11 
12 
14 


- 


3,6,7,9,10,11,12,14 
1,3 7,9,10,11.12,14 
1,3,6,9,10,11,12,14 
1,3 6,7,10,11,12,14 
1,3,6,7,9,11,12,14 
1,3,6,7,9.10,12,14 
1,3,6,7,9,10,11,14 
1,3,6,7,9,10,11,12 


^ 


= 




V«(2) 
V4(5) 
V4(5) 
V.(8) 
V«(8) 
V„ (13) 
V. (13) 
V.(2) 


-1.510 
f 


-1.880 

< 


-1.465 
f 


-1.750 


-1.395 


-1.730 

1 ' 


V 


"NOR" Output Voltage Chango 
(No load to full load) 


= 


= 


- 


1,3,6,7,9,10,11,12,14 
1,3,6,7,9,10,11,12,14 
1,3.6,7,9,10,11,12,14 
1,3,6,7,9,10,11,12,14 


Z 


2® 
5® 
8® 
13® 




AV. (2) 
AV. (5) 
AVi (8) 
AVi (13) 


^ 


-0.055 

I 


^ 


-0.055 

1 


= 


-0.065 

1 


Volts 

1 


"NOR" Saturation 
Breakpoint Voltage 


^ 


- 


z 


3,6,7,9,10,11,12,14 
1,3,6,9,10,11,12,14 
1,3,6,7,9,11,12,14 
1,3,6,7,9,10,11,14 


1© 
7© 
10® 
12® 


^ 




Vi(2) 
Vs(5) 
Vi(8) 
Vi (13) 


^ 


-0.51 

1 


3 


-0.55 

1 


- 


-0.63 

1 


Vdc 

J 


Switching Tim* 
Propagation Delay Time 

Rlto Tima 
Fall Tlmt 


Pulse 
In 


Pulse 
Out 


- 


3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,7,10,11,12.14 

1,3,6,7,9,10,12,14 
3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3.6,7,10,11,12,14 

1,3,6,7,9,10,12,14 
3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,7,10,11,12,14 

1,3,6,7,9,10,12,14 
3,6,7,9,10,11,12,14 
1,3,7,9,10,11,12,14 
1,3,6,7,10,11,12,14 

1.3.6.7.9.10.12.14 


= 


— 




tdi(2) 
tii (5) 
tdiff) 
tdi (13) 
to (2) 
tn(5) 
tdi(8) 
tdj(13) 
tr(2) 
M5) 
tr(8) 

tr (13) 

tr(2) 
ti(5) 
If (8) 
It (13) 


Typ 


Max 


Typ 


Max 


Typ 


Max 






l 
6 
9 

11 
1 
6 
9 

11 
1 
S 
9 

11 
1 
6 
9 


2 
5 
8 

13 
2 
5 
8 

13 
2 
5 
8 

13 
2 
5 
8 


6.5 

1 

8.5 

1 

8.5 

I 

9.0 

1 


11.0 

J 

13.5 

1 

12.5 

J 

14.0 

I 


6.5 

1 

8.5 

J 

9.0 

1 

9.5 

1 


11.0 

1 

13.5 

\ 

12.5 

1 

14.0 

1 


8.0 

1 

10.0 

J 

11.0 

I 

11.5 

1 


14.5 

J 

16.0 

\ 

15.5 

1 

17.0 

J 


ns 

1 ■ 


Pins not listed are left open. 


® Input vc 


Itage is ad 


usted to o 


Main dV "NOR" /dVi. 


= 0. ®Cu 


rent test 


conditions 


no load = 0; fi 


II load = 


= -2.5m/ 


Wc±5% 



















SWITCHING CHARACTERISTICS (10% to 90% distribution) 



V 3U 

>- 

5 


til 






2 
O 

S 
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*? 






___^_^__— — •- 









t« 




"NOR" 



n, FAN-OUT 



-0 o Cand+25 o C 
•+75°C 



AC-COUPLED J-K FLIP-FLOP 



MC364 

High-speed ac-coupled J-K flip-flop with dc Set 
and Reset input for counter and shift register 
applications up to 30 MHz operation. 



30 pF 
$2k 1 k£ 1 s fe: 




TRANSFER CHARACTERISTICS 





-1.350 V 


e ; „ 








V, 1 

v 2 | 




w 


v_ 


1 

• 


»6 


- — v 3 — 









-3V 



NOR" "R" 



\A/ O-Lj MC356 ^ T ~^^^" 

= 7S H7 ^ 



UNIT 
TINDER 

■test: 



"Q"* 



"Q" 



XY 
SCOPE 



X 



•FOR "Q" TESTS REVERSE "S" AND "R" CONNECTIONS 



FIGURE 1 -SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 



2N709 Stray capacitance introduced by the test jig: 

' i- Cs = (n + 12) pF where n = number of fan-outs. 




-5.2 V 



INPUT ■ 



TO TEKTRONIX 

- 567 ■— ' 
OR EQUIVALENT 

-t, = 6±2ns 



PW=innncma» »\ 



'EITHER" OUTPUT ■ 
•EITHER" OUTPUT - 



-PW = 100 ns max 



t 



-90% 
-10% 



— tf 



= 



50% 



-10% 



MECL MC350 series 



FIGURE 2 -INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 



■ 0.800 V min 



- f f— n 90%-^- 

1.55 y-L ) f ^—W%\ 



— tf = 6 ns max 



t r = 6 ns max-- 



t.i = t« : 



I 



FIGURE 3 - SENSITIVITY (NO TOGGLE) 



A-T7U 




|— - TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 
e;<i or e in s 



^uiii'T^'rA. 

under: 



¥•: 



>£h MC356>° 



UNUSED INPUTS TO V CP = 



EITHER OUTPUT TO "B" CHANNEL 
OF TEKTRONIX 567 SCOPE 



'"* i- 0.250 V max — -\ I— 5 ns i 
RAMP — 1 — i t— — - 
INPUT f \ T 9' 

-1.465 V— * N T 1' 

—I— 200 ns 

e inR min _j u_ 

RESET — I — 1 tn 

INPUT I T 1 

- 1.550 V-j } J 

inn V min —I L- Wl nc min-J 



I— 500 ns min— |— 200 ns — 



«- 10 ns max 



-90% 
-10% 



0.800 V min - 1 1—500 ns min— I 
170mVmax- 



QorQ- 



OUTPUT 
WAVEFORMS 



\z 



QorQ- 



sx 



170 mV max - 



FIGURE 4 - SENSITIVITY (TOGGLE) 




r— TO "A" CHANNEL OF TEKTRONIX 567 SCOPE 
— O- 



j •:•:•: 



•: under-: 

: XTEST- 



: : ; ] -'7"3 MC356 y~T 



INPUT ■ 



EITHER OUTPUT TO "B" CHANNEL 
OF TEKTRONIX 567 SCOPE 

— *i h - 19.5 ns max 
: 90% 
-10% 



u 



MC364 (continued) 



ELECTRICAL CHARACTERISTICS 



I 





Test Conditions 
Vdc±1% 
















i o°c 


— 


-0.850 


-1.350 


-5.20 




Te £ e T , e a LI +250C 


-0.670 


-0.795 


-1.350 


-5.20 









-0.725 


-1.350 


-5.20 




Characteristic 


Vh 
Pin No 


Pin No 


v L 

Pin No 


Pin No 


"Win 
Pin No 


k 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0°C 


+25°C 


+75"C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


_ 


7,10 


— 


1,2,6,8,9 


- 


- 


3 


U(2) 


- 


30.0 


- 


28.5 


- 


28.0 


mAdc 


Input Current 


7 
8 
9 
10 


- 


- 


1,2,6 8,9,10 
1,2,6,7,9,10 
1,2,6,7,8.10 
1,2,6,7,8,9 


- 


- 


3 
3 
3 
3 


li.(7) 
li. (8) 
li.(9) 
1,. (10) 


- 


- 


- 


100 

J 


- 


- 


pAdc 

1 


"0" logical "1" 
Output Voltage 






6® 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(5) 


-0.715 


-0.850 


-0.670 


-0.795 


-0.590 


-0.7*5 


Vdc 


"«" Logical "0" 
Output Voltage 




_ 


1® 


2,6,7,8,9,10 


_ 


_ 


3 


Vi(5) 


-1.510 


-1.880 


-1.465 


-1.750 


-1.395 


-1.730 


Vdc 


"5" Logical "1" 
Output Voltage 


_ 


_ 


1® 


2,6,7,8,9,10 


_ 


_ 


3 


V.(4) 


-0.715 


-0.850 


-0.670 


-0.795 


-0.590 


-0.725 


Vdc 


"tt" Logical "0" 
Output Voltage 




_ 


6® 


1,2,7,8,9,10 


_ 


_ 


3 


Vi(4) 


-1.510 


-1.880 


-1.465 


-1.750 


-1.395 


-1.730 


Vdc 


"0" Output Voltage Ckanga 


— 


6 


- 


1,2,7,8,9,10 


- 


5® 


3 


AVi (5) 


- 


-0.065 


- 


-0.065 


- 


-0.075 


Volts 


"Q" Output Voltage Change 


_ 


1 


— 


2,6,7,8,9,10 


- 


4® 


3 


AV. (4) 


- 


-0.065 


- 


-0.065 


- 


-0.075 


Volts 


"0" Saturation 
Breakpoint Voltage 








1,2,7,8,9,10 


6® 


_ 


3 


Vi(5) 


— 


-0.61 


— 


-0.65 


- 


-0.73 


Vdc 


"I" Saturation 
Breakpoint Voltago 








2,6,7,8,9,10 


1® 





3 


Vi(4) 


_ 


-0.61 


_ 


-0.65 


- 


-0.73 


Vdc 


Voltage 








2,7,8,9,10 


1,6® 


_ 


3 


V. (1,6) 


-1.11 


-1.25 


-1.09 


-1.21 


-1.02 


-1.14 


Vdc 


Toggle Frequency 

(See Figures 1 and 2) 
Sensitivity (No Toggle) 

Sensitivity (Toggle) 

Switching Times 
Propagation Delay Time 

RisoTima 
Fall Time 


Pulse 
In 

7,10 

7,10 
8,9 

7,10 

7,10 
7,10 
7,10 
7,10 


Pulse 
Out 

5 

4 
5 

4,5 

4,5 
4,5 
4,5 
4,5 


- 


1,2,6,9 

1,2,6,8,9 
1,2,6,7,10 

1,2,6,8,9 

1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 


~ 


- 


3 

3 
3 

3 

3 
3 
3 
3 


fr„ 




. 


30 

Figure 3 
Figure 3 





_ 


_ 


MHz 
ns 

1 


* 


VS. 
















td, (4,5) 
to< (4,5) 
M4,5) 
t< (*.5) 




° 






Typ 


Max 


Typ 


Mix 


Typ 


Max 


11.0 
12.0 
11.5 
11.5 


18.0 
18.0 
20.0 
18.0 


12.0 
13.0 
12.5 
12.5 


18.0 
18.0 
21.0 
21.0 


14.0 
15.0 
15.0 
15.0 


24.0 
24.0 
26.0 
26.0 



Pins not listed are left open. ® Input voltage Is adjusted to obtain dV ou , /dVi„ = 0. ® Current test conditions : no load = 0; full load : 

® Apply momentary Vp m*. to set output, then V„ for measurement. © Input voltage is adjusted to obtain dVi/dVi. = &. 



-2.5 mAdc ±5%. 



SWITCHING CHARACTERISTICS (10% to 90% distribution) 



1 








° 20 
o 

s 

§ in 








a. 

*~ n 






























j l 


15 



3 


til 






z 
o 

s 

£ 20 
o 


__ _-^— — — ** 


-~~^zl 










*" n 










n, FAN-OUT 



n, FAN-OUT 



-0°C and +25°C 
-+75°C 



LINE DRIVER 



MC365 

Line driver for driving lines of 50 ohms or 
greater while providing the positive logic "NOR" 
function and its complement simultaneously. 



MECL MC350 series 



I 



"NOR" 
?5 




"OR" 
04 



1 290 315- 




£ 



J] 



< 



6 6 06 67 6 

9 10 

EXPANDER 
INPUT 






2.5 k 



n 



TO MC354 
BIAS DRIVER 



SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 



UNIT UNDER TEST „ 



NOR" 




-5 2 V TO TEKTRONIX 
V EE 567 



C=b - 



OR EQUIVALENT £50 S | 4" min 50 Q COAX 
——50 nstyp— — 



+ 2 nc —50 ns typ— K +2 nc 
1 ns , _. ns 

~\ f— "90% V H =~ 

■'- 50% 

— > fl 10% V L = -l 



m 



1 = -0.725 ±0.070 V 
. = -1.600 ±0.150 V 



t d2 



■ f — 90% 

■; L 50%- 
f 10% 



m 



-90% 

-50% 

-10% 



ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vdc ± 1 % 




@ TeSt / +2 £c 

Temperature \ +750C 


— 


-0.850 


-1.350 


-5.20 


-1.18 




—0.670 


-0.795 


-1.350 


-5.20 


-1.15 




— 


-0.725 


-1.350 


-5.20 


-1.08 




Characteristic 


Vh 
Pin No 


v.- 

Pin No 


V L 

Pin No 


Vee 

Pin No 


Pin No 


Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Current 


_ 


_ 


_ 


2,6,7.8 




4,5 


3 


Ie(2) 


_ 


68 


_ 


65 


_ 


63 


mAdc 


Input Current 


6 
7 
8 


^ 




2,7,8 
2,6,8 
2,6,7 




— 


3 
3 
3 


li. (6) 
li»(7) 
li. (8) 


^ 


~ 


— 


100 
T 


jj 


3 


/■A 


dc 


"NOR" Logical "1" 
Output Voltage 


z 


\ 


6 
7 
8 


2,7,8 
2,6,8 
2,6,7 




4,5 
4,5 
4,5 


3 
3 
3 


V.(6) 
V. (7) 
Vi(8) 


-0.695 
T 


-0.850 
1 


-0.650 
1 


-0.795 
T 


-0.570 


-0.725 
T 


V 


ic 


"NOR" Logical "O" 
Output Voltage 


z 


6 
7 
8 


\ 


2,7,8 
2,6,8 
2,6,7 




4,5 
4,5 

4,5 


3 
3 
3 


V«(6) 
V.(7) 
M8) 


-1.495 
T 


-1.880 
V 


-1.450 
T 


-1.750 
T 


-1.395 
T 


-1.730 
1 


V 


ic 


"OR" Logical "1" 
Output Voltage 


~ 


6 
7 
8 


~ 


2,7,8 
2,6,8 
2,6,7 




4,5 
4,5 
4,5 


3 
3 

3 


Vi<6) 
V.(7) 
V.(8) 


-0.695 
T 


-0.850 
T 


-0.650 
1 


-0.795 
T 


-0.570 
1 


-0.725 
1 


V 


jc 


"OR" Logical "0" 
Output Voltage 


— 


— 


6 
7 
8 


2,7,8 
2,6,8 
2,6,7 




4,5 
4,5 
4.5 


3 
3 
3 


Vs(6) 
Vs(7) 
Vs(8) 


-1.495 


-1.880 


-1.450 
1 


-1.750 
V 


-1.395 


-1.730 
1 


V 


ic 


Switching Timet 
Propagation Delay Time 

Rite Time 
Fall Time 


Pulse 
In 


Pulse 
Out 


~ 


2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 
2,7,8 




= 


3 
3 
3 
3 
3 
3 
3 
3 


tdi(5) 
til (4) 
td,(5) 
H. (4) 

tr(5) 
tr(4) 

t((5) 
tl(4) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




6 
6 
6 
6 
6 
6 
S 
6 


5 
4 
5 
4 
5 
4 
5 
4 


12.0 

16.0 
14.0 
10.0 
16.5 
13.0 
20.5 
20.0 


20.0 

25.0 
25.0 
20.0 
25.0 
20.0 
35.0 
35.0 


12.0 

16.0 
14.0 
10.0 
16.0 
13.0 
20.5 
20.0 


20.0 

25.0 
25.0 
20.0 
25.0 
20.0 
35.0 
35.0 


13.5 
18.5 
16.0 
11.0 
19.0 
15.5 
26.0 
23.0 


25.0 
30.0 
30.0 
23.0 
30.0 
25.0 
47.0 
47.0 


n 


s 



Pins not listed are left open. ©Output is loaded with a 50-ohm resistor. 



LAMP DRIVER 



MECL MC 350 series 



MC366 



i 



Lamp driver that provides "OR" or ' ' NOR" logic 
depending on the bias arrangement used and is 
capable of driving 6V lamps. 



OUTPUT 9 V cc O 10 





64 



•3k 




65 06 63 62 67 

GND V EE 



86 



ELECTRICAL CHARACTERISTICS 





Test Conditions 














Vdc±1% 


mAdc 




@ TeSt i+2^ 

Temperature \ +75 . c 


— 


-0.850 


-1.350 


-5.20 


-1.18 


+6.0 


100 




-0.670 


-0.795 


-1.350 


-5.20 


-1.15 


+6.0 


100 




— 


-0.725 


-1.350 


-5.20 


-1.08 


+6.0 


100 




Characteristic 


Vh 

Pin No 


v,™ 

Pin No 


Vl 

Pin No 


Pin No 


v N 

Pin No 


Vcc 

Pin No 


Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( > 


Test Limits 


Unit 


0°C 


+25°C 


+75°C 


Min 


Max 


Min 


Max 


Min 


Max 


Power Supply Drain Currant 


- 


4,5,6 


- 


2,7 


8 


10 


- 


3 


lc (10) 


- 


22.5 


- 


21.5 


- 


20.7 


mAdc 




- 


4,5,6 


- 


2,7 


8 


10 


- 


3 


li(2) 


- 


8.4 


- 


8.0 


- 


7.7 


ir.Adc 


Inpat Currant 


4 


- 


- 


2,5,6,7 


8 


10 


- 


3 


In, (4) 


- 


- 


- 


200 


- 


- 


/iAdc 




5 


- 


- 


2,4,6,7 


8 


10 


- 


3 


li.(5) 


- 


- 


- 






- 


- 








6 


- 


- 


2,4,5,7 


8 


10 


- 


3 


li.(6) 


- 


- 


- 






- 


- 








7 


- 


- 


2,4,5,6 


8 


10 


- 


3 


li. (7) 


- 


- 


- 






- 


- 








8 


- 


- 


2.4,5,7 


6 


10 


- 


3 


1,. (8) 


- 


- 


- 


■ 




- 


- 


' 


■ 


Oitpnt Valtap, law 


— 


- 


6 


2,4,5,7 


8 


10 


9 


3 


Voi (9) 


- 


0.9 


- 


1.0 


- 


1.25 


Vdc 




- 


- 


6 


2,4,5,6 


7 


10 


9 


3 


Vol (9) 


- 


0.9 


- 


1.0 


- 


1.25 


Vdc 


Oitpat Voltan, Hlfk 


- 


4 


- 


2,5,6,7 


8 


10,9® 


- 


3 


Vox (4) 


- 


- 


- 


5.8 


- 


5.8 


Vdc 




- 


5 


- 


2,4,6,7 


8 


10,9© 


- 


3 


Voh(5) 


- 


- 


- 






- 












- 


6 


- 


2,*,5,7 


8 


10,9® 


- 


3 


Voh(6) 


- 


- 


- 






- 












- 


6 


- 


2,4,5,8 


7 


10,9® 


- 


3 


Vox (6) 


- 


- 


- 




1 


- 


1 


1 




' 



Pins not listed are left open. ®Pin 9 is connected to Vcc through a lOk-ohm resistor. 



MECL-TO-SATURATED 
TRANSLATOR 

MC367 



MECLMC350 series 



Level translator intended for converting non- 
saturated MECL signal levels to saturated logic 
levels; provides "OR" or "NOR" logic depend- 
ing on the bias arrangement used. 



I 




SWITCHING TEST CIRCUIT AND WAVEFORMS 




TO TEKTRONIX 567 OR EQUIVALENT 



O 



1NS14 
DIODES 






INPUT PULSE TO 
UNIT UNDER TEST 



t,&t f = 6±2ns 



(SWITCH POSITION b) 



OUTPUT PULSE 
(SWITCH POSITION a) ' 



-150 nstyp-. 



-/ V L = -1 



tofff— — \C k- M - : 



= -0.745 --tO.055 V 
= -1.575 ±0.110 V 



i^=k 



1.6V@0° 

l.5V@25°C 

1.35V@75°C 



ELECTRICAL CHARACTERISTICS 





Test Conditions 


























Vdc±1% 






mAdc 




@Test / -JJ 
Temperature \ +750C 





-0.850 


-1.350 


-5.20 


-1.18 


+6.0 


10 




-0.670 


-0.795 


-1.350 


-5.20 


-1.15 


+6.0 


10 




_ 


-0.725 


-1.350 


-5.20 


-1.08 


+6.0 


10 






V u 


Pin No 


v L 


v re 


v.. 


v cc 


II 

Pin No 




Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0°C 


+25*C 


+75 ,, C 


Characteristic 


Pin No 


Pin No 


Pin No 


Pin No 


Pin No 


Pin No 


Min 


Max 


Min 


Max 


Min 


Max 




Power Supply Brain Current 


_ 


6 


— 


2,4,5,7 


8 


10 


— 


3 


lc (10) 


- 


7.3 


- 


7.0 


- 


6.8 


mAdc 




— 


— 


— 


2,4,5,6,7 


8 


10 


— 


3 


U(2) 


— 


7.3 


— 


7.0 


— 


6.8 


mAdc 


lapat Carrent 


4 


_ 


— 


2,5,6,7 


8 


10 


— 


3 


l» (4) 


- 


- 


- 


200 


- 


- 


^Adc 




5 


— 


— 


2,4,6,7 


8 


10 


— 


3 


li.(5) 


— 


— 


— 






— 


— 








6 


— 


— 


2,4,5,7 


8 


10 


— 


3 


li.<6) 


— 


— 


— 






— 


— 








7 


— 


— 


2,4,5,8 


6 


10 


— 


3 


li.(7) 


— 


— 


— 






— 


— 








8 


— 


— 


2,4,5,7 


6 


10 


— 


3 


li.(8) 


— 


— 


— 




— 


— 


» 


Oatpat Voltage, Hit* 


_ 


_ 


_ 


2,4,5,6,7 


8 


10 


— 


3 


Voh(9) 


- 


- 


5.8 


- 


- 


- 


Vdc 




— 


— 


— 


2,4,5,6,8 


7 


10 


- 


3 


Voh(9) 


— 


— 


5.8 


— 


— 


— 


Vdc 


Oatpat Voltage, Low 


_ 


4 


_ 


2,5,6,7 


8 


10 


9 


3 


Vol (9) 


— 


0.45 


- 


0.45 


- 


0.50 


Vdc 




— 


5 


— 


2,4.6,7 


8 


10 


9 


3 


Vol (9) 


— 


1 


— 


1 


— 


1 


1 




— 


6 


— 


2,4,5,7 


8 


10 


9 


3 


Vol (9) 


— 


1 


— 


1 


— 


1 






— 


6 


— 


2,4,5,8 


7 


10 


9 


3 


Vol (9) 


— 


* 


— 


* 


— 


t 


♦ 


Switching TioMt 
Tan-On Thne 


Pulse 
In 


Pulse 
Out 




2,4,5,7 


8 


10 




3 


t»(9) 


Typ 


Max 


Typ 


Max 


Typ 


Max 


ns 


6 


9 


27.5 


40.0 


27.5 


40.0 


29.5 


43.0 




8 


9 


- 


2,4,5,7 


6 


10 


- 


3 


U(9) 


27.5 


40.0 


27.5 


40.0 


29.5 


43.0 






Tnm-Off Tinw 


6 


9 


_ 


2,4,5,7 


8 


10 


_ 


3 


t.M(9) 


25.0 


40.0 


26.0 


40.0 


27.0 


43.0 








8 


9 


- 


2,4,5,7 


6 


10 


- 


3 


U«(9) 


25.0 


40.0 


26.0 


40.0 


27.0 


43.0 





I 



SATURATED LOGIC-TO-MECL 
TRANSLATOR 

MC368 



Level translator intended for converting satu- 
rated logic levels to non-saturated MECL signal 
levels. 



MECL MC350 series 



100— 14-» — i. 



30-H-I 



750 



19 V cc <p7 94 750 
VW- 



2.9 k 



:300 



3.6 k ? 1.24 k 




< 



> 



285i 



2.5 k. 



•2k >2k 



:62 G 




V EE 62 GND03 



SWITCHING CHARACTERISTICS AND WAVEFORMS 



UNIT UNDER TEST 




TO TEKTRONIX — 
567 OR EQUIVALENT 




ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vdc±1% 




@Test i+a'l 
Temperature \ +75 . c 


+0.45 


+5.0 


-5.20 


+6.0 




+0.45 


+5.0 


-5.20 


+6.0 




+0-50 


+5.0 


-5.20 


+6.0 




Characteristic 


Pin No 


Pin No 


Pin No 


Vcc 

Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0*C 


+25-C 


+75"C 


Min 


Max 


Min 


Max 


Min 


Max 


•oarer Supply Drain Current 


- 


— 


2 
2 




3 
3 


lc(7) 
IE (2) 


_ 


4.2 
21.9 


- 


4.0 
21.0 


_ 


3.9 
20.2 


mAdc 
mAdc 


Input Load Current 


- 


- 


2 
2 
2 
2 




3,5 
3,6 
3,9 
3,10 


M5) 
It. (6) 
UP) 
IU10) 


3 


= 


z 


8.5 

J 


= 


= 


mAdc 

J 


Input Reverse Currant 


3 


z 


2 
2 
2 
2 


5,7 
6,7 
7,9 
7,10 


3,6 
3,5 
3,10 
3,9 


In (5) 
l«(6) 
In (9) 
l«(10) 


~ 


= 


^ 


0.5 

J 


^ 


2.0 

1 


*Adc 

J 


"OR"lailcal ,, l" 
Output Vallate 


= 


5 
6 
9 
10 


2 
2 
2 
2 




3 
3 
3 
3 


Vs(4) 
Vs<4) 
Vs(l) 
Vi(l) 


-0.715 

J 


-0.850 

J 


-0.670 

J 


-0.795 

1 


—0.570 

1 


-0.725 

1 


Vdc 

1 


"OR" logical "0" 
Output Voltage 


5 
6 
9 
10 


= 


2 
2 
2 
2 




3 
3 
3 
3 


V.(4) 
Vl<4) 
V.(l) 
Vi(l) 


-1.510 

Jj 


-1.880 

1 


-1.450 

J 


-1.750 

1 


-1.395 

1 


-1.730 

1 


Vdc 

1 


Bias Voltage 
Output 


— 


— 


2 


7 


3 


V.l (8) 


-1.14 


-1.27 


-1.09 


-1.22 


-1.04 


-1.18 


Vdc 


Switching Tinas 
Propagation Delay Time 

Rita Time 
Fall Time 


Pulse 
In 


Pulse 
Out 


2 
2 

2 
2 

2 
2 

2 
2 




3 
3 

3 
3 

3 

3 

3 
3 


W4) 
fcli(l) 
to (4) 
to(l) 

tr(4) 
tr(l) 

ti(4) 

tf(l) 


Typ 


Max 


Typ 


Max 


Typ 


Max 




5 
9 

5 
9 

5 
9 

5 
9 




14.5 
14.5 

15.5 
15.5 

6.5 
6.5 

7.0 
7.0 


24.0 
24.0 

23.0 
23.0 

13.0 
13.0 

13.0 
13.0 


15.0 
15.0 

15.5 
15.5 

7.0 
7.0 

7.5 
7.5 


24.0 
24.0 

23.0 
23.0 

13.0 

13.0 

13.0 
13.0 


19.0 
19.0 

19.0 
19.0 

8.0 
8.0 

8.0 
8.0 


28.0 
28.0 

28.0 
28.0 

14.0 
14.0 

14.0 
14.0 


n 


s 



Pins not listed are left open. 



DUAL 4-INPUT CLOCK DRIVER 
AND HIGH-SPEED GATE 

MC369F 



High-speed clock driver or dual 4- input gate that 
provides the positive logic ' ' NOR' ' function and its 
complement simultaneously. 



MECLMC350 series 



65 



66 67 



Vcc 



V . 

» t * t f 



'500 >585 



68 64 

"NOR" 




500?2.25k?1.9>500 

' ? f in 



J585<500 



6 10 

OR" 



6i 

"NOR" 



612 



613 146 



SWITCHING TIME TEST CIRCUIT 




INPUT PULSE t AND t, = 6 ±2 ns 

Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



PROPAGATION DELAY 



td.— I U —I 



■-50% 




ktj 2 



J— 50% 



RISE AND FALL TIME 




-90% 
-10% 



l-t. 



MC369F (continued) 



ELECTRICAL CHARACTERISTICS 



I 







Test Conditions 




























Vdc±1% 
















©Test (? 




-0.850 


-1.510 


-5.20 


- 




Temperature | ,„ 


-0.670 


-0.795 


-1.465 


-5.20 




^+75°' 




-0.725 


-1.395 


-5.20 




Characteristic 


Vh 

Pin No 


V.n- 
Pin No 


V L 

Pin No 


v K 

Pin No 


Pin No 


Pin No 


Ground 

Pin No 


Symbol 

Pin No 
in( ) 


Test Limits 


Unit 


0°C 


+25°C +75°C 


Mir 


Max Min 


Max Min 


Max 


Power Supply Drain Current 


- 


— 


- 


2,5,6,7,8,11,12,13,1 


l — 


— 


3 


It (2) 


_ 








60 




mAdc 




6 


z 


_ 


2,6,7,8,11,12,13,14 
2,5,7,8,11,12,13,14 


— 


— 


3 
3 


li.(5) 


- 




- 




200 — 


- 


fiAdc 






— 


— 


2,5,6,8,11,12,13,14 


— 





3 






















— 


— 


2,5,6,7,11,12,13,14 


— 





3 






















— 


— 


2,5,6,7,8,12,13,14 


— 





3 






















— 


— 


2,5,6,7,8,11,13,14 


— 





3 






















— 


— 


2,5,6,7,8,11,12,14 


— 





3 






















— 


— 


2,5,6,7,8,11,12,13 


— 


__ 


3 


li.(14) 


_ 




_ _ 










Output Voltag* 


- 


— 


5 
6 


2,6,7,8,11,12,13,14 
2,5,7,8,11,12,13,14 


— 


— 


3 
3 


Vi(4) 


-0.70X 


) -0.900 -0.650 -0.825 -0.55C 


-0.770 


Vdc 




— 


— 


7 


2,5,6,8,11,12,13,14 


— 





3 




















— 


— 


8 


2,5,6,7,11,12,13,14 


— 





3 




















— 


— 


11 


2,5,6,7,8,12,13,14 


— 





3 




















— 


— 


12 


2,5,6,7,8,11,13,14 


— 





3 






















— 


13 


2,5,6,7,8,11,12,14 


— 


— 


3 




















~~ 


— 


14 


2,5,6,7,8,11,12,13 


— 


— 


3 


Vi(l) 


" 




■ 




' 


' ' 




Output Voltago 


- 


s 




2,6,7,8,11,12,13,14 
2,5,7,8,11,12,13,14 


— 


— 


3 
3 


V«(4) 


-1.510 


-1.880 -1.465 


-1. 


50 -1.395 


-1.790 


Vdc 




— 




— 


2,5,6,8,11,12,13,14 


— 





3 




















— 




— 


2,5,6,7,11,12,13,14 


— 





3 




















— 




— 


2,5,6,7,8,12,13,14 


— 


— 


3 




















— 




— 


2,5,6,7,8,11,13,14 


— 


— 


3 




















— 




— 


2.5,6,7,8,11,12,14 


— 


— 


3 


















nftan i'T* — i 


~ 




— 


2,5,6,7,8,11,12,13 


— 


_ 


3 


V4(l) 


' ' 




1 




\ 


1 ' 




Output Voltag u 


— 


5 

6 


_ 


2,6,7,8,11,12,13,14 
2,5,7,8,11,12,13,14 


— 


— 


3 
3 


Vs<9) 


-0.700 


-0.900 -0.65( 


-0. 


S25 -0.550 


-0.770 


Vdc 




— 




— 


2,5,6,8,11,12,13,14 


— 


— 


3 




















— 




— 


2,5,6,7,11,12,13,14 


— 


— 


3 




















— 




— 


2,5,6,7,8,12,13,14 


— 


— 


3 




















— 




— 


2,5,6,7,8,11,13,14 


— 


— 


3 




















— 




— 


2,5,6,7,8,11,12,14 


— 


— 


3 


¥s (10) 























— 


2,5,6,7,8,11,12,13 


— 


— 


3 


Vs (10) 


' ' 




1 






, , 


, 


Output Voltago 


— 


_ 


5 
6 


2,6,7,8,11,12,13.14 
2,5,7,8,11,12,13,14 


- 


- 


3 
3 


Vl(9) 


-1.510 


-1.8 


80 -1.465 


-1.8 


50 -1.395 


-1.790 


Vdc 




— 


— 


7 


2,5,6,8,11,12,13,14 


— 


— 


3 




















— 


— 


8 


2,5,6,7,11,12,13,14 


— 





3 




















— 


— 


11 


2,5,6,7,8,12,13,14 


— 





3 




















— 


— 


12 


2,5,6,7,8,11,13,14 


— 





3 




















— 


— 


13 


2,5,6,7,8,11,12,14 


— 





3 




















~ 


— 


14 


2,5,6,7,8,11,12,13 


— 


— 


3 


V. (10) 


1 


' 


' 


■ 


' ' 


' ' 


V 




- 


- 


5 
11 


2,6,7,8,11,12,13,14 
2,5,6,7,8,12,13,14 





4® 
1® 


3 

3 


AVi (4) 
AV, (1) 


- 


-0.1 


)0 — 


-0.1 


» — 


-0.130 


Volts 




— 


5 
11 


_ 


2,6,7,8,11,12,13,14 
2,5,6,7,8,12,13.14 


— 


9® 

10® 


3 
3 


AVs (9) 
AVs (10) 


- 


-0.1 


» — 


-0.1 


M — 


-0.130 


volts 


Breakpoint Voltago 




~" 


— 


2,6,7,8,11,12,13,14 
2 5,7,8,11,12,13,14 


5® 

6® 


- 


3 

3 


Vi(5) 
Vi(6) 


- 


-0.5 


— 


-0.5 




-0.63 


Vdc 




— 


— 


— 


2 5,6,8,11,12,13,14 


7® 





3 




















— 


— 


— 


2,5,6,7,11,12,13,14 


8® 





3 




















— 


— 


— 


2,5,6,7,8,12,13,14 


11® 


— 


3 


V) (11) 


















— 


— 


— 


2,5,6,7,8,11,13,14 


12® 





3 




















— 


— 


— 


2,5,6.7,8,11,12,14 


13® 





3 




















— 


— 


— 


2,5,6,7,8.11,12.13 


14® 


— 


3 


Vj (14) 





' 




\ 




, 


,, 


Propagation Delay ThM 


Pulse 
In 


Pulse 














Typ 


Ma 


x Typ 


Ma 


x Typ 


Max 












2 6,7,8,11,12,13,14 
2,6,7,8,11,12,13,14 














5 




_ 


_ 


~ 


3 


t»(4) 


3 

J 


5 

6 
5 

6 


3 

J 


5 

6 
5 


4 


6 


ns 




11 




Z 


2,5,6,7,8,12,13,14 
2,5,6,7,8,12,13,14 


— 


z 


3 
3 


td.(l) 
U< (10) 


1 


6 










— 


2 6,7,8,11,12,13,14 








3 






6 
5 
6 


3 


















2,6,7,8.11,12,13,14 








tdi (9) 
tn(l) 
tdi (10) 


J 










Fan-Oat = 10 


11 
5 




= 


2.5,6,7,8,12,13,14 
2,5,6,7,8,12,13,14 
2 6,7,8,11,12,13,14 


= 




3 
3 
3 


1 

4 
5 

4 


6 
5 
7 


J 


6 
7 
6 













2 6,7,8,11,12,13,14 










td,(9) 
tdi(l> 
tdi (10) 


5 


10 

















2,5,6,7,8,12,13,14 








3 


7 














— 


2,5,6 7,8,12,13,14 


— 


_ 


3 


5 






11 













2,6,7,8,11,12,13,14 








3 


t*(4) 
tdi (9) 


5 
4 
5 
4 
4 

1 


10 


5 
4 
5 

4 
4 

\ 


10 
7 
10 
7 
7 
6 
7 
6 
9 

I 

6 

J 

11 

1 















2 6,7,8,11,12,13,14 








3 

















2,5,6,7,8,12,13,14 





__ 


3 


10 








Rise Tim, Fm-Oit = i 


5 




_ 


2,5,6,7,8,12,13,14 
2,6,7,8,11,12,13,14 


— 


— 


3 

3 


t<a (10) 
tr(4) 


5 


8 













26,7,8,11,12,13,14 








3 




J 






Fan-Oat = 10 


11 
5 






2,5,6,7,8,12,13,14 
2,5,6,7,8,12,13,14 
2,6,7.8,11,12,13,14 


= 


= 


3 
3 
3 


Ml) 

tr (10) 




9 
8 












2,6,7,8,11,12,13,14 








3 




j 


1 


J 


1 

5 

1 

7 


J 

7 

1 

12 

I 




Fall Tlaw, Fan-Out = 1 


11 
S 






2,5,6,7,8,12,13,14 
2,5,6,7,8,12,13,14 
2.6,7,8,11,12,13,14 


= 


= 


3 
3 
3 


Ml) 

tr (10) 




Fan-Out = 10 


11 
11 
5 




1 


2.6,7,8,11,12,13,14 
2,5,6.7,8,12,13,14 
2,5,6,7,8,12,13,14 
2,6,7,8,11,12,13,14 


^ 


= 


3 
3 
3 
3 


tl(9) 

t((l) 

tf (10) 


1 


J 


1 












2,6,7,8,11,12,13,14 








3 




J 




I 






11 




_ 


2,5,6,7,8,12,13,14 
2.5.6.7.8.17.13.14 


— 


— 


3 

3 1 


Ml) 


l 


J 


„ 


Pins not listed are left qpen. c 


3 Input volt 


age is adju 


sted to obt 


in dV "NOR" / dVi. 


= 0. ®c 


urrent te 


st condition 


: no load = 0; 


ull load 


= -1 


» mAdc ±5 


It. 









DUAL 2-INPUT CLOCK DRIVER 
AND HIGH-SPEED GATE 



MECL MC350 series 



MC369G 

High-speed clock driver or dual 2-input gate that 
provides the positive logic "NOR" function and 
its complement simultaneously. 



•160 




< 



> 



>500?585 



66 64 

"NOR" 



m f * — • * 



•250 



< 



< > 



67 

"OR" 



►500 > 2.25 k >1.9k > 500 
' ' 62 ^ ^" 



160< 



< 



> 



585 > >500 




6l 69 106 

"NOR" 



SWITCHING TIME TEST CIRCUIT 



ri_Pb.8v 



UNIT UNDER TEST 



50 a 




INPUT PULSE t, AND t, = 6 ±2 ns 

Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 



PROPAGATION DELAY 




"NOR" + 1 .*r-50«X 



tjiH 



50% 
I- CI 



RISE AND FALL TIME 




MC369G (continued) 



ELECTRICAL CHARACTERISTICS 



I 







Test Conditions 






























Vdc±1% 
























©Test ( °° C 

IK IBM 1 

Temperature ^ +750C 


— 


-0.850 


-1.510 


-5.20 




-0.670 


-0.795 


-1.465 


-5.20 




— 


-0.725 


-1.395 


-5.20 




















Symbol 

Pin No 


Test Limits 






Vh 
Pin No 


v,™» 


V L 


Pin No 


Win 


k 

Pin No 


Ground 


0°C 


+25°C 


+75°C 


Unit 


Characteristic 


Pin No 


Pin No 


Pin No 


Pin No 


in( ) 


Min 


Max 


Min 


Max 


Min 


Max 




Power Supply Drain Current 








2,5,6,9,10 


_ 





3 


It (2) 


_ 


_ 


_ 


60 


_ 


_ 


mAdc 


Input Current 


5 


— 


— 


2,6,9,10 


— 


— 


3 


li.(5) 


— 


— 


— 


200 


— 


— 


jiAdc 




6 


— 


— 


2,5,9,10 


— 


— 


3 


li. (6) 


— 


— 


— 


1 


— 


— 


1 




9 


— 


— 


2,5,6,10 


— 


— 


3 


ll.(9) 


— 


— 


— 


I 


— 


— 


1 




10 


— 


— 


2,5,6,9 


— 


— 


3 


h, (10) 


— 


— 


— 


* 


— 


— 


+ 


"NOR" Logical "1" 


_ 


_ 


5 


2,6,9,10 


_ 


_ 


3 


V,(4) 


-0.700 


-0.900 


-0.650 


-0.825 


-0.550 


-0.770 


Vdc 


Output Voltage 


— 


— 


6 
9 


2,5,9,10 
2,5,6,10 


I 


I 


3 
3 


Vi(4) 
Vi(l) 


1 


1 


1 


I 


1 


1 


1 




— 


— 


10 


2,5,6,9 


— 


— 


3 


Vi(l) 


* 


T 


+ 


T 


T 


T 


t 


"NOR" Logical "0" 


_ 


5 


_ 


2,6,9,10 


_ 


_ 


3 


V«(4) 


-1.510 


-1.880 


-1.465 


-1.850 


-1.395 


-1.790 


Vdc 


Output Voltage 


— 


6 


— 


2,5,9,10 


— 


— 


3 


V4(4) 


1 


1 


1 


1 


1 


1 


1 




— 


9 


— 


2,5,6,10 


— 


— 


3 


V4») 


1 


1 


1 


I 


1 


1 


I 




— 


10 


— 


2,5,6,9 


— 


— 


3 


V4<1) 


+ 


T 


T 


T 


T 


f 


T 


"OR" Logical "1" 


_ 


5 


_ 


2,6,9,10 


_ 


_ 


3 


Vs(7) 


-0.700 


-0.900 


-0.650 


-0.825 


-0.550 


-0.770 


Vdc 


Output Voltage 


— 


6 


r— 


2,5,9,10 


— 


— 


3 


Vs(7) 


1 


1 


1 


1 


1 


I 


1 




— 


9 


— 


2,5,6,10 


— 


— 


3 


VsC8) 


1 


1 


1 


1 


1 


1 


1 




— 


10 


— 


2,5,6,9 


— 


— 


3 


Vs(8) 


T 


T 


+ 


T 


♦ 


T 


T 


"OR" Logical "0" 


_ 


_ 


5 


2,6,9,10 


_ 


— 


3 


V.(7) 


-1.510 


-1.880 


-1.465 


-1.850 


-1.395 


—1.790 


Vdc 


Output Voltage 


— 


— 


6 


2,5,9,10 


— 


— 


3 


V,(7) 


1 


1 


1 


1 


1 


I 


1 




— 


— 


9 


2,5,6,10 


— 


— 


3 


ViTO 


1 


1 


1 


1 


1 


1 


1 




— 


— 


10 


2,5,6,9 


— 


— 


3 


Vi(8) 


T 


+ 


+ 


1 


T 


T 


T 


"NOR" Output Voltage Change 


_ 


_ 


5 


2.6,9,10 


_ 


4® 


3 


AV. (4) 


_ 


-0.100 


— 


-0.100 


— 


-0.130 


Volts 




— 


— 


9 


2,5,6,10 


— 


1® 


3 


AVi (1) 


— 


-0.100 


— 


-0.100 


— 


-0.130 


Volts 


"OR" Output Voltage Change 


_ 


5 


_ 


2,6,9,10 


_ 


7® 


3 


AVs (7) 


— 


-0.100 


- 


-0.100 


- 


-0.130 


Volts 




— 


9 


— 


2,5,6,10 


— 


8® 


3 


AVs (8) 


— 


-0.100 


— 


-0.100 


— 


-0.130 


Volts 


"NOR" Saturation 


_ 


_ 


_ 


2,6,9,10 


5® 


— 


3 


Vi(4) 


— 


-0.51 


- 


-0.55 


- 


-0.63 


Vdc 


Breakpoint Voltage 


— 


— 


— 


2,5,9,10 


6® 


— 


3 


Vi(4) 


— 


1 


— 


1 


— 


1 


1 




— 


— 


— 


2,5,6,10 


9® 


— 


3 


Vi(l) 


— 


1 


— 


1 


— 


1 


1 




— 


— 


— 


2,5,6,9 


10® 


— 


3 


Vi(l) 


— 


T 


— 


+ 


— 


♦ 


T 


Switching Timet 


Pulse 


Pulse 




























Propagation Delay Time 
Fan-Out = 1 


In 


Out 




2,6,9,10 






3 


tdi(4) 


Typ 


Max 


Typ 


Max 


Typ 


Max 


ns 


5 




3 


5 


3 


5 


4 


6 




5 




— 


2,6,9,10 


— 


— 


3 


td!(7) 


1 


6 


1 


6 


1 


7 








9 




— 


2,5,6,10 


— 


— 


3 


td. (1) 


1 


5 


1 


5 


1 


6 








9 




- 


2,5,6,10 


- 


- 


3 


td, (8) 


» 


6 


T 


6 


t 


7 








5 




- 


2,6,9,10 


— 


— 


3 


to (4) 




6 




6 


4 


7 








5 




— 


2,6,9,10 


— 


— 


3 


t«(7) 




5 




5 


1 


6 








9 




— 


2,5,6,10 


— 


— 


3 


fcn(l) 




6 




6 


1 


7 








9 




- 


2,5,6,10 


— 


— 


3 


t<o(8) 




5 




5 


T 


6 






Fan-Out = 10 


5 




- 


2,6,9,10 


— 


— 


3 


tdi (4) 




7 




7 


5 


8 








5 




— 


2,6,9,10 


— 


— 


3 


fcii (7) 




10 




10 


6 


11 








9 




— 


2,5,6,10 


— 


— 


3 


fciid) 




7 




7 


5 


8 








9 




- 


2,5,6,10 


— 


- 


3 


tdi(8) 




10 




10 


6 


11 








5 




— 


2,6,9,10 


— 


— 


3 


t«(4) 




10 




10 


6 


11 








5 




— 


2,6,9,10 


— 


— 


3 


tdi(7) 




7 




7 


5 


8 








9 




— 


2,5,6,10 


— 


— 


3 


t«(l) 




10 




10 


6 


11 








9 




- 


2,5,6,10 


- 


- 


3 


td2(8) 




7 




7 


5 


8 






Rite Time, Fan-Out = 1 


5 




— 


2,6,9,10 


— 


— 


3 


tr(4) 




7 




7 


5 


9 








5 




— 


2,6,9,10 


— 


— 


3 


tr(7) 




6 




6 


1 


8 








9 




— 


2,5,6,10 


— 


— 


3 


Ml) 




7 




7 


I 


9 








9 




- 


2,5,6,10 


- 


- 


3 


t.(8) 




6 




6 


T 


8 






Fan-Out = 10 


5 
5 
9 
9 




- 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


- 


- 


3 
3 
3 
3 


tr(4) 
tr(7) 

Ml) 
M8) 




9 

J 




9 

1 


5 

J 


10 

1 






Fall Time, Fan-Out = 1 


5 
5 
9 
9 




- 


2,6,9,10 
2,6.9,10 
2,5,6,10 
2,5,6,10 


- 


- 


3 
3 
3 
3 


M4) 
tf (7) 

Ml) 
M8) 




6 

1 




6 

1 


5 

1 


7 

1 






Fan-Out = 10 


5 
5 
9 
9 


8 


- 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


- 


- 


3 
3 
3 
3 


M4) 
tf (7) 

Ml) 
M8) 


6 

I 


11 

! 


6 

1 


11 

1 


7 

1 


12 

1 




' 



Pins not listed are left open. ©Input voltage is adjusted to obtain dV "NOR" / dV™ = 0. ®Current test conditions: no load = 0; full load = —10 mAdc ±5%. 



